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A  list  of  subjects  suggested  for  research,  is  sent  to  members  early 
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members ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association ;  but  that 
for  1874  will  be  held  in  London,  at  the  rooms  of  the  Pharmaceutical 
Society  of  Great  Britain,  17,  Bloomsbury  Square,  W.O. 

Gentlemen  desiring  to  join  the  Conference,  can  be  nominated  at 
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Annual  Report  on  the  Progress  of  Pharmacy,  or  Year-Book,  which 
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rations,  and  formulae  published  throughout  the  world.  The  neces- 
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on  every  phannacist— principal,  assistant,  or  pupil — to  offer  his 
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INTRODUCTION. 

Among  the  new  remedies  whicli  have  been  bronglit  into  notice 
during  the  past  year,  none  have  attracted  so  much  attention,  or  given 
rise  to  so  much  discussion,  as  propylamine,  or,  as  it  has  also  been 
called,  trimethylamine.  This  substance  was  originally  introduced  into 
medicine  in  1854  by  Professor  Awenarius,  of  St.  Petersburg,  in 
the  treatment  of  acute  and  chronic  articular  rheumatism ;  the  success 
which  attended  its  use  in  his  hands,  however,  attracted  but  little 
attention  till  1872,  when  memoirs  on  the  subject  were  published  in 
Italy,  America,  France,  and  England.  The  therapeutic  properties 
of  propylamine  will  be  found  treated  of  in  the  papers  of  M.  A. 
Gubler,  and  M,  Dujardin-Beaumetz  (pp.  204,  209).  Although  pro- 
pylamine is  contained  in  very  small  quantities  in  many  plants,  yet 
we  must  look  chiefly  to  the  animal  kingdom  for  our  supply ;  in 
Russia,  the  source  is  cod- liver  oil,  while  in  France  it  is  obtained  from 
herring-brine. 

Much  confusion  existed  for  some  time  regarding  the  true  nature 
of  propylamine,  it  being  evident  from  the  various  descriptions  given 
of  it,  and  the  different  therapeutical  effects  ascribed  to  it,  that 
the  same  substance  was  not  in  all  cases  the  subject  of  experi- 
ment. A  commission  was  therefore  appointed  in  France  to  investi- 
gate the  whole  subject,  the  result  being  the  publication  of  an 
elaborate  memoir,  entitled,  "Nouvelles  Recherches  sur  la  Trimethyl- 
amine." From  these  researches  it  became  apparent  that  there  were 
three  substances  having  the  same  ultimate  composition  (C3  Hg  N), 
and  consequently  isomeric,  namely,  propylamine,  isopropylamine 
(ethylomethylamine),  and  trimethylamine,  differing  in  their  physical 
properties,  and  especially  in  their  boiling-points,  as  will  be  seen  on 

inspection  of  the  following  formulae  : — 

Boils  at 

Propylamine        .         .     N     H      ^  60°  C. 

(h 


Isopropylamine  N  !  ^  H  ^^  ^^^^ 


(Ethylomethylamine) 


32°  C. 


Trimethylamine .         .     N     C  H,  5®  0. 

CH, 


H 
CH3 
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These  three  substances  are  thus  seen  to  be  derivatives  of  ammonia, 
the  hydrogen  in  which  has  been  more  or  less  replaced  bj  different 
alcohol  radicles. 

The  dose  of  propylamine  is  from  a  gramme  to  a  gramme  and  a 
half,  though  more  has  been  given  without  any  ill  effects  being  pro- 
duced. Dr.  Beaumetz  suggests  that  greater  certainty  would  be 
attained  by  the  use  of  the  hydrochlorate  of  this  base,  while  at  the 
same  time  its  disgusting  odour  and  taste  would  be  somewhat 
masked. 

A  very  important  fact  has  been  pointed  out  by  M.  Rabuteau,  in 
connection  with  the  subject  of  compound  ammonias.  He  has  found 
as  the  result  of  experiment  that  one,  two,  or  even  three  of  the  atoms 
of  hydrogen  in  ammonia  may  be  replaced  by  compound  alcohol 
radicles,  and  that  the  "  ammonia  bases,"  so  produced,  have  not, 
except  in  large  doses,  any  injurious  action  on  the  animal  system. 
But,  on  the  other  hand,  if  the  four  atoms  of  hydrogen  in  ammonium 
be  replaced,  and  an  "ammonium  base"  produced,  then  a  compound 
is  formed  which  is  a  violent  and  active  poison,  resembling  curarine 
or  strychnine  in  its  mode  of  action.  The  relation  of  these  substances 
to  ammonia  and  to  each  other  may  be  seen  from  the  subjoined 
formulee  : — 

Hydrochlorate  of  Trimethylamine.  Iodide  of  Tetramethylammonium. 

(Non-poisonous.)  (Poisonous.) 

C  H3  \  C  H3  1 

c  H3  i  ^  ^^-  c  H3  ^^  -'• 

H  ]  C  H3  I 

The  author's  experiments  with  the  "  ammonium  bases  "  are  for  the 
present  limited  to  tetramethylammonium  and  tetramylammonium, 
but  he  presumes  that  analogous  bodies  formed  from  ethyl,  propyl, 
etc.,  would  produce  similar  effects. 

It  was  long  since  made  known  by  M.  Pasteur  that  tartaric  acid 
could  be  converted  into  racemic  acid,  he  having  produced  that  acid 
by  the  action  of  heat  upon  tartrate  of  cinchonine.  More  recently, 
M.  E.  Jungfleisch  has  succeeded  in  preparing  racemic  acid  from 
dextrotartaric  acid  (the  ordinary  form  of  tartaric  acid)  by  heating 
it  in  the  proportion  of  30  parts  of  acid  to  3  or  4  of  water,  in  close 
vessels,  for  30  hours,  to  a  temperature  of  175°  C.  Under  these 
circumstances  nearly  the  whole  of  the  tartaric  acid  is  converted 
into  racemic  acid. 

M.  Jungfleisch  has  also  by  similar  treatment  converted ,  optically 
inactive  tartaric  acid  into  racemic  acid ;  and  as  it  is  well  known  that 
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this  latter  acid  can  be  separated  into  dextro  and  leevo  acids,  the 
important  question  was  raised,  whether  the  optic  properties  of  the 
inactive  acid  were  merely  dormant,  or  whether  they  had  been  as  it 
were  created  ?  The  author  considers  the  latter  fact  to  be  the  truth, 
from  his  having  been  enabled  to  prepare  synthetically  both  the 
racemic  and  inactive  acids,  taking  ethene  (defiant  gas,  C2  H^^) 
as  the  starting  point,  according  to  the  following  reactions  : — 

Ethene  Cyanide.  Succinic  Acid. 

571^  (ClO^+4  H2  0  =  2  N  H3+ cJlVO^ 

Succinic  acid,  acted  upon  by  bromine,  yields   two   substitution 
compounds,    one    of    which,    namely,    dibromosuccinic   acid,  when 
treated  with  silver  oxide  in  presence  of   water,  yields  tartaric  acid 
and  silver  bromide,  as  pointed  out  by  Perkins  and  Dappa,  thus : — 
Dibromosuccinic  Acid.  Tartaric  Acid. 


C,  H,  Brg  O^+Aga  O  +  H^  0  =  0^  Hg  Og  +  2  Ag  Br. 

M.  Guichard  gives  the  result  of  a  reaction  which  happened  acci- 
dentally in  consequence  of  a  bottle  containing  a  mixture  of  gum 
benzoin  and  carbon  bisulphide  having  been  put  aside  during  the 
siege  of  Paris.  On  again  noticing  the  bottle,  some  large  crystals 
were  observed  which,  the  author  states,  were  benzoic  acid.  The 
fact  is  interesting  as  tending  to  indicate  a  possible  new  method  of 
obtaining  that  acid,  free  from  the  empyreumatic  odour  which 
characterizes  it  as  now  prepared  by  the  action  of  heat  upon  the 
gum. 

M.  Byasson,  who  published  a  paper  last  year  on  sulphydrate  of 
chloral  (Year-Book^  1872,  171),  now  gives  the  results  of  experi- 
ments instituted  to  show  whether  hydrate  of  chloral  can  be  split  up 
into  chloroform  and  formic  acid  without  the  intervention  of  alkalies. 
}3y  heating  the  hydrate  with  syrupij  glycerin,  chloroform  and  formic 
acid,  mixed  with  small  quantities  of  hydrochloric  acid  and  formate 
of  allyl,  as  secondary  products,  are  obtained,  thus  : — 
Chloral  hydrate.      Chloroform.   Formic  acid. 

The  author  thinks  that  this  process,  suggested  by  M.  Berthelofe 
for  oxalic  acid,  may  be  applicable  to  many  orgauic  bodies ;  thuB, 
trichloracetic  acid  splits  into  chloroform  and  carbonic  acid : — 

Trichloracetic     ^^loroform.      t)arbonic 
acid.  arid. 

cTuClaTTj  -  CM!  Ci^   +..  c'Og 
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A  new  method  of  testing  chloral  hydrate  is  proposed  by  M.  Meyer, 
founded  on  the  fact  that  it  is  decomposed  by  alkalies,  yielding  one 
equivalent  of  formate  for  each  equivalent  of  chloral  thus : — 

Chloral  hydrate.  Sodium  formate. 


C^  CI3  H3  O^  +  Na  0,  H  0  =  C2  H  CI3+C2  H  Na  0^+2  H  O  * 

This  is  probably  an  'improvement  on  those  tests  which  are  based  on 
the  production  of  chloroform. 

An  easy  and  expeditious  method  of  preparing  trichloracetic  acid 
and  its  salts  is  given  by  M.  Clennont,  depending  upon  the  action  of 
potassium  permanganate  on  hydrate  of  chloral.  The  action,  which 
is  somewhat  violent,  must  be  moderated  ;  and  the  liquid  when  filtered 
and  evaporated  yields  the  fibrous  silky  crystals  of  trichloracetate  of 
potassium  described  by  M.  Dumas,  the  discoverer  of  trichloracetic 
acid.  Last  year,  M.  Clermont  published  a  paper  on  this  subject 
(Year-Book;  1872,  176),  in  which  he  suggested  the  preparation  of 
this  acid,  by  the  action  of  nitric  acid  on  chloral. 

The  action  of  sulphuric  ether  on  the  iodides  has  been  studied  by 
MM.  Ferrieres  and  Magnes-Lahens,  and  also  by  Dr.  de  Vrij.  The 
results  obtained  by  them  point  to  the  fact  that  perfectly  pure  ether 
has  no  action  on  the  iodides.  Hence,  a  test  is  readily  formed  by 
mixing  ether  with  an  iodide  and  starch  paste,  if  the  ether  is  impure, 
or  has  become  decomposed  by  exposure  to  light,  etc.,  the  blue  colour 
of  iodide  of  starch  is  instantly  developed. 

Mr.  T.  L.  Phipson  notes  the  presence  of  cyanogen  in  bromine, 
and  indicates  a  method  of  detecting  so  dangerous  a  compound, 
based  on  the  formation  of  ferricyanide  of  iron  when  the  impure 
bromine  is  brought  into  contact  with  iron  filings.  The  author  has 
found  as  much  as  1  per  cent,  of  cyanogen.  The  occasional  presence 
of  this  compound  has  long  been  known  to  makers  of  iodine. 

Many  years  ago  the  hypophosphites  were  studied  by  H.  Rose,  but 
recently  their  composition,  and  decomposition  under  the  influence  of 
heat,  has  been  the  subject  of  a  memoir  by  M.  Rammelsburg,  who 
points  out  certain  inaccuracies  in  the  results  which  had  been  pre- 
viously arrived  at  by  H.  Rose.  The  author  finds  that  the  residue 
left  after  heating  is  never  entirely  pyrophosphate,  but  contains  in 
addition  metaphosphate  or  phosphide.  In  most  cases  hydrogen 
phosphide  is  given  off,  though  in  some  instances  only  hydrogen  is 
evolved.     And  lastly,  the  author  has  ascertained  that  in  certain  of 

*  The  author  has  employed  the  old  notation. — Ed. 
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the  hjpopliospliites  no  water  is  eliminated  during  their  decomposi- 
tion bj  heat. 

A  process  for  the  rapid  preparation  of  pure  potassium  hydrate  is 
given  by  M.  Polacci,  who  heats  a  mixture  of  one  part  of  potassium 
nitrate  and  two  or  three  parts  of  iron  filings  to  redness,  whereby  in 
a  few  minutes  the  alkali  is  rendered  caustic,  and  may  be  obtained 
by  treating  the  mass  with  water. 

F.  Rhien  proposes  a  ready  means  of  transforming  ferro  into  ferri- 
cyanide   of    potassium  by   the  action  of   a  solution    of    bleaching 
powder.     The  author  states  that,  the  process  is  simple  and  the  yield, 
large. 

Sulphocyanide  of  potassium  sufficiently  pure  for  most  laboratory 
operations,  may  easily  be  obtained  according  to  Mr.  W.  Skey,  by 
exposing  sulphur  recently  boiled  in  water,  cool,  but  still  wet,  in  an 
air-tight  jar,  to  the  action  of  a  solution  of  potassium  cyanide  free 
from  caustic  alkali.  Under  these  circumstances  combination  takes- 
place,  resulting  in  the  formation  of  the  potassium  sulphocyanide. 

Most  pharmacists  must  have  noticed  that  the  chlorinated  solu- 
tions of  lime  and  soda  of  the  Pharmacopoeia  were  deficient  in  the 
amount  of  chlorine  they  contained,  and  will  therefore  be  glad  to  find 
that  Mr.  C.  Umney  has  directed  his  attention  to  the  subject.  With 
regard  to  the  chlorinated  lime  solution,  Mr.  Umney  points  out  that' 
specific  gravity  is  no  test  of  strength,  because  of  the  presence  of 
calcium  chloride.  He  suggests  that  the  chlorinated  lime  of  com- 
merce should  be  guaranteed  to  contain  33  per  cent,  of  available 
chlorine,  and  that  the  chlorinated  solutions  should  be  made  there- 
from. 

The  darkening  which  takes  place  in  many  samples  of  the  com- 
mercial Hubnitrate  of  bismuth,  has  been  found  by  Mr.  C.  Ekins  to 
be  due  to  the  presence  of  silver.  This  metal  has  likewise  been 
found  by  the  author  in  the  fluid  preparations  of  bismuth. 

The  necessity  that  constantly  exists  for  the  pharmacist  to  be  on 
the  alert  to  detect  impurities  and  adulterations  cannot  bo  too  often 
insisted  upon,  and  the  discovery  by  M.  Schlagdenhauffen  of  potas- 
sium sulphate,  nearly  four  per  cent,  of  the  chlorides  of  sodium  and 
ammonium,  as  well  as  6*5  per  cent,  of  milk-sugar,  in  a  sample  of 
commercial  lithium  carbonate,  sufficiently  justifies  the  assertion. 
With  regard  to  the  milk-sugar,  the  author  justly  observes  that  its 
presence  could  only  be  due  to  adulteration,  but  that  the  other  sub- 
stances indicate  impurities  arising  from  careless  manipulation. 

Nitrate  of  zinc^  as  a  caustic,  is  recommended  by  M.  Latour,  who 
gives  several  formula)  for  its  employment,  and  states  that  it  oquala 
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and  in  some  instances  supersedes  chloride  of  zinc.  It  can  be  nsed 
cither  in  solution,  mixed  with  flour  to  form  a  paste,  or  even  in 
combination  with  the  chloride  of  zinc.  M.  Clement  is  said  to  have 
employed  the  solution  very  successfully  at  the  Hotel  Dieu  in  cauter- 
izing the  neck  of  the  uterus. 

All  who  have  worked  with  solutions  of  chloride  of  manganese, 
must  have  noticed  the  changes  of  colour  they  undergo  during  evapo- 
ration. The  cause  of  this  has  been  investigated.  Krecke  states 
that  the  colour  is  due  to  the  formation  in  the  liquid  of  anhydrous 
protochloride  of  manganese.  Kappers  and  Meyer,  on  the  contrary, 
maintain  that  the  change  of  colour  is  owing  to  the  presence  of  co- 
balt (Kappers),  and  of  iron  and  cobalt  (Meyer),  both  agreeing  that 
no  change  of  colour  occurs  in  solutions  containing  pure  chloride  of 
manganese. 

In  America,  where  elegant  Pharmacy  is  so  much  in  vogue,  it 
might  naturally  be  expected  that  an  attempt  would  be  made  to  ren- 
der palatable  two  such  nauseous  medicines  as  the  iodide  and  chloride 
of  iron.  Accordingly,  Mr.  J.  Creuse  has  given  his  attention  to  the 
subject,  and  states  that  by  adopting  the  process  suggested  by  him, 
which  consists  in  combining  the  ferrous  iodide  or  ferric  chloride 
with  an  alkaline  citrate,  tasteless  iodide  or  chloride  of  iron  may  be 
obtained,  crystalline,  permanent,  and  much  to  be  preferred  to  the 
preparations  of  iron  bearing  those  names  in  every-day  use. 

A  new  process  for  the  preparation  of  green  iodide  of  mercury  has 
been  devised  by  Jules  Lefort.  Mercurous  acetate  is  dissolved  in  a 
solution  of  pure  sodium  pyrophosphate,  and  to  this  is  added  a  solu- 
tion of  potassium  iodide  in  small  quantities  at  a  time.  No  free  iodine 
or  mercury  is  at  any  time  present  in  the  solution,  and  the  resulting 
mercurous  iodide  is  pure,  and  free  from  any  mercuric  iodide.  But 
it  would  appear,  however,  from  a  paper  published  in  the  Pharm. 
Joum.,  2nd  series,  ix.,>  502,  that,  however  obtained,  mercurous  iodide 
is  an  unstable  and  not  very  satisfactory  preparation. 

It  has  generally  been  considered,  that  in  vinous  fermentation  the 
sugar  splits -up  into  alcoholand  carbon  dioxide  : — 

.Glucose.        ^^^^l"^^         Alcohol. 

'c7h72  o;  =  2  CO2  +  2'c;H;b.  * 

.Mr.H.  T.  Brown,  however,  has  shown  that  other  gaseous  products 
are  also  evolved.  He  found  that  there  was  invariably  a  certain 
amount  of  the  gaseous  product  that  was  not  capable  of  being  absorbed 
by  potash.     Examination  indicated  that  this  residue  consisted  mainly 
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of  nitrogen,  with  a  small  proportion  of  hydrogen,  a  trace  of  a  hydro- 
carbon having  the  general  formula  0^  Hgn  +  3,  and  if  nitrates  were 
present,  then  a  minute  quantity  of  nitric  oxide  was  also  eliminated. 
Cymene,  a  hydrocarbon  originally  obtained  in  1841,  by  M.  Ger- 
hardt,  from  oil  of  cummin,  is  found  to  be  associated  with  hydrocar- 
bons in  many  of  the  natural  turpenes.  It  has  been  produced  by  M. 
Barrier,  from  hydrate  of  turpentine  oil  by  the  action  of  bromine,  and 
so  obtained  it  presented  all  the  characters  of  cymene  from  cam- 
phor : — 

Camphor.  Cymene. 


On  the  other  hand,  camphor  has  been  synthetically  obtained  by  A. 
Oppenheim,  during  the  fractional  distillation  of  the  products  de- 
rived from  the  oxidation  of  cymene  prepared  from  turpentine  oil. 

In  1858,  and  again  in  1867,  M.  Berthelot,  whilst  oxidizing  tur- 
pentine oil,  obtained  small  quantities  of  a  substance  apparently  iden- 
tical with  laurel  camphor.  And  Dr.  Wright  has  shown,  in  a  paper 
read  at  the  Conference  meeting,  and  which  will  be  found  in  the 
report  of  the  proceedings  (pp.  518,  519),  that  cymene  may  also  be 
obtained  from  oil  of  nutmegs  and  from  oil  of  orange. 

Some  time  ago  Berzelius  and  Desplats  obtained  a  series  of 
glycerin  derivatives,  by  distilling  a  mixture  of  glycerin  and  tar- 
taric acid  at  temperatures  varying  from  100°  to  140°  C.  Recently, 
M.  Schlagdenhauffen,  has  succeeded  in  obtaining  a  new  glyceride, 
by  heating  a  mixture  of  equal  parts  of  glycerin  and  tartaric  acid  to 
about  200°  C.  This  new  body  is  crystalline,  melts  at  78°  C,  and 
boils  at  242°  C. 

The  following  formula  is  deduced  from  analysis,  Cg  Hjq  O5,  but 
the  author  considers  its  rational  formula  to  be  : — 


^_    r 


H,   o, 


C3  H3  0, ) 

Inasmuch  as,  by  suitable  means,  glycerin       ^H^l^3   ^°^  pyruvic 

P  H    O  ') 
acid,     3     3     2to  can  be  obtained  from  it.     He  proposes  the  name 

pyruvin  for  this  new  compound,  to  recall  the  fact  that  it  contains 
the  radicle  of  pyruvic  acid.  This  acid  bciug,  as  is  well  known, 
produced  by  the  dry  distillation  of  raccmic  or  tartaric  acid. 

Mr.  A.  H.  Mfison  gives  the  results  of  his  examination  of  glycerin, 
and  states  that  when  sufficiently  pure  for  medicinal  purposes,  it 
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should  not  evolve  a  mousy  odotir  v^hen  gently  heated,  should  not 
effervesce  or  become  coloured  on  the  addition  of  pure  sulphuric  acid, 
and  should  not  produce  a  fruity  smell  when  heated  with  absolute 
alcohol  and  pure  sulphuric  acid,  thus  proving  the  absence  of  batyric 
and  formic  acids.  The  author  gives  a  useful  table,  showing  the 
behaviour  of  glycerin  with  various  reagents. 

Although  glycerin  is  very  largely  employed  in  medicine,  and  in 
America  even  more  than  in  this  country,  yet  the  fact  must  not  be 
lost  sight  of,  that,  in  some  instances  at  least,  its  use  may  be  attended 
with  positive  disadvantage ;  and  this  fact  was  brought  under  the 
notice  of  the  members  who  attended  the  Conference  meeting  by 
Mr.  Brady,  who  stated  that  certain  astringents  lost  much  of  their 
medicinal  efficacy  by  being  administered  in  combination  with  glycerin. 
The  great  importance  which  attaches  to  such  an  investigation 
as  that  undertaken  by  Dr.  Wright  in  his  researches  "  On  the 
derivatives  of  morphine,"  may  not  be  at  first  sight  apparent  to  the 
pharmacist.  But,  when  it  is  considered  to  what  such  researches 
lead,  and  the  insight  which  is  thus  afforded  into  the  chemical  pro- 
perties of  the  alkaloids,  so  that  by  an  attentive  study  of  the  changes 
which  they  undergo  under  the  influence  of  various  chemical  reagents, 
and  of  the  new  products  thus  obtained,  the  chemist  is  enabled  at 
last  to  prepare  the  alkaloids  themselves  synthetically,  the  vast  inter- 
est and  importance  of  the  subject  becomes  at  once  manifest.  Al- 
ready several  natural  organic  products  have  thus  been  prepared 
artificially  by  chemical  means,  and  there  can  be  but  little  doubt  that 
the  time  is  not  very  far  distant  when  even  such  complex  bodies  as 
the  natural  organic  alkaloids  will  be  synthetically  built  up  from 
inorganic  materials. 

The  preparation  of  pure  crystallized  digitalin  forms  the  subject  of 
a  paper  by  M.  Nativelle,  wherein  the  author  describes  fully  the 
process  employed  by  him  for  the  extraction  of  this  interesting  sub- 
stance. Digitalin,  containing  no  nitrogen,  can  scarcely  be  regarded 
as  a  true  alkaloid.  It  is  associated  T<^ith  another  body  called  digitin, 
which  occurs  in  beautiful  white,  shining  crystals.  The  quantity 
of  pure  digitalin- obtained  is  but  small,  1000  parts  of  the  leaves 
yielding  only  one  part  of  digitalin.  Its  most  perfect  solvent  is 
chloroform,  which,  as  it  is  capable  of  dissolving  it  in  all  proportions 
in  the  cold,  is  regarded  by  the  author  as  affording  a  means  of 
recognising  its  purity. 

Prof.  Fliickiger  gives  the  result  of  a  series  of  experiments  upon 
digitalin,  instituted  for  the  purpose  of  detecting  this  substance,  and 
distinguishing   it    from   others.      The   remarkable   fact   connected 
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with  these  reactions  is,  that  whatever  be  the  reagent  employed,  a 
green  colour  of  greater  or  less  intensity  is  almost  always  produced. 
Sometimes  this  green  colour  is  developed  at  once,  but  should  that 
not  be  the  case,  dilution  with  water  will  effect  the  change. 

The  difference  between  curarine  and  strychnine,  those  two  highly 
poisonous  alkaloids,  which  in  many  particulars  resemble  each  other, 
is  pointed  out  by  Prof.  Fliickiger.  Besides  the  different  effects 
produced  by  the  colour  tests,  the  author  shows  that  the  precipitates 
produced  in  solutions  of  curarine  with  potassium  iodide  and  potas- 
sium plati no- cyanide  are  amorphous,  while  corresponding  strychnine 
precipitates  are  beautifully  crystalline.  Further,  that  curarine, 
unlike  strychnine,  is  soluble  in  water,  but  insoluble  in  benzine. 

For  many  years  the  separation  of  the  active  principles  contained 
in  aconite  root  has  attracted  the  attention  of  chemists.  Last  year  we 
published  two  valuable  papers,  one  on  the  Preparation  of  Crystallized 
Aconitine,  by  M.  Duquesnel  ;  the  other  on  the  Salts  of  Aconitine  and 
their  Physiological  Properties,  by  the  same  author.  Mr.  Groves, 
in  a  paper  read  before  the  Conference  at  Liverpool,  in  1870,  expressed 
his  belief  in  the  existence  of  two  distinct  crystalline  aconite  alkaloids, 
i.e.,  aconitine  and  pseudaconitine.  In  a  paper  by  M.  Patrouillard 
in  1872,  extracts  from  which  will  be  found  on  p.  227,  that  author,, 
although  admitting  a  difference  between  German  aconitine  and 
English  pseudaconitine,  endeavours  nevertheless  to  prove  that  both 
these  substances  are  but  varieties  of  a  single  pure  aconitine. 

Mr.  Groves,  however,  in  a  very  important  paper,  which  will  be 
found  in  the  proceedings  of  the  Conference  in  the  present  volume 
(p.  500),  has  fully  verified  his  previous  statements  by  preparing  and 
exhibiting  a  specimen  of  pseudaconitine  in  a  crystalline  condition, 
and  the  truth  of  his  assertions  has  been  still  further  substantiated 
by  the  experiments  of  Professor  Fliickiger. 

Crystalline  salts  of  aconitine  are  obtainable  with  facility;  but 
owing  to  the  solubility  of  the  salts  of  pseudaconitine,  they  have  not 
yet  been  obtained  in  a  crystalline  condition. 

Ammoniacal  salts  and  their  impurities  form  the  subject  of  a  moet 
practical  and  useful  paper  by  Mr.  Payne,  in  which  the  author 
points  out  the  various  impurities  generally  present  in  commercial 
ammonia,  the  circumstances  under  which  they  are  pi^esent,  and  the 
means  of  purifying  the  product,  so  as  to  fit  it  for  use  in  medicine. 
The  author  statts  that  some  of  these  impurities  are  very  difficult  to 
remove,  and  mentions  one  in  particular  to  which  the  pink  colour,  so 
frequently  noticed  in  commerciul  carbonate  of  ammonia,  is  due. 
This   substance   is   the   raangano-cyanide   of   ammonium,   and  its 


10  INTEODUCTION. 

presence  is  due  to  the  employment  of  the  residuum  from  the  manu- 
facture of  chlorine  (chiefly  chloride  of  manganese)  for  the  purpose 
of  saturating  the  crude  ammoniacal  gas  liquor.  Part  of  the  manganese 
under  these  circumstances  attaches  itself  to  the  cyanogen  contained 
in  the  gas  liquor  to  form  the  salt  in  question,  thereby  of  course 
rendering  the  carbonate  of  ammonia  containing  it  unfit  for 
medicinal  use. 

The  presence  of  gold  in  sea-water  has  been  demonstrated  by  E. 
Sonstadt,  but  perhaps  the  most  interesting  feature  of  his  paper  is 
the  account  he  gives  of  the  chemical  changes  which  take  place  nnder 
different  circumstances  and  in  different  parts  of  the  ocean,  which 
tends  to  throw  some  light  upon  the  manner  in  which  geological 
deposits  of  the  precious*  metal  are  formed.  Mr.  Keyworth  also 
contributes  a  few  notes  on  the  presence  of  silver,  iodine,  and 
bromine  in  sea-water. 

The  text-books  devoted  to  Materia  Medica  have  usually  repre- 
sented the  botanical  source  of  Pareira  Brava  to  be  Cissobmpelos 
Pareira,  but  Mr.  Hanbury,  who  had  previously  pointed  out  that 
this  was  erroneous,  now  shows,  in  a  most  interesting  and  ex- 
haustive paper,  that  it  is  undoubtedly  the  root  of  Chondodendron 
tomentosum.  Mr.  Hanbury  further  gives  important  characters, 
whereby  we  are  enabled  to  diagnose  the  difference  between  the 
genuine  and  the  spurious  drug,  which  cannot  but  prove  of  great 
value  to  the  pharmacist.  It  will  also  doubtless  be  in  the  recollection 
of  our  readers,  that  last  year  Dr.  Squibb  stated  the  substitution 
of  the  stem  for  the  root  of  Pareira  Brava  had  been  practised  for 
many  years. 

Notwithstanding  the  great  antiquity  of  myrrh,  it  having  been 
known  for  upwards  of  3500  years,  but  little  is  known,  even  in  the 
present  day,  of  the  trees  yielding  this  gum.  Ehrenberg  first  accu- 
rately described  them  in  the  year  1825  ;  and  in  the  current  year 
Mr.  Hanbury  has  published  a  valuable  paper,  wherein  he  gives  a 
concise  account  of  our  knowledge  with  regard  to  the  geographical 
origin  of  the  trees  yielding  myrrh. 

Ammoniacum  was  first  noticed  as  coming  from  Persia  by 
Chardin,  in  1667,  and  it  is  the  Persian  variety  which  is  generally 
met  with  in  commerce.  The  African  variety  which  is  the  subject 
of  a  paper  by  Mr.  Hanbury,  was  noticed  by  Jackson  in  1809,  and 
the  plant  yielding  it  was  determined  to  be  Ferula  Tingitana^  by 
Lindley,  in  1839.  It  is  inferior  in  quality  to  the  Persian  gum, 
and  does  not  suit  the  London  market. 

African  Ammoniacum  has  been  submitted  to  analysis  by  Mr.  J. 
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Moss,  and  the  results  compared  with  those  obtained  by  Hager  some 
years  ago  from  the  Persian  gum.  Mr.  Moss  also  points  out  that 
ammoniacum,  unlike  assafoetida,  does  not  contain  sulphur. 

M.  Planchon  directs  attention  to  an  error  into  which  he  states 
all  previous  authors  have  fallen  when  describing  "  Striated 
Ipecacuanha."  He  maintains  that  there  are  two  varieties,  which 
he  proposes  to  call  "  major "  and  "minor,"  the  latter  containing, 
according  to  Pelletier's  analysis,  about  30  per  cent,  of  starch,  while 
the  former  does  not  contain  starch.  These  two  varieties  have  been, 
in  M.  Planchon's  opinion,  either  considered  as  only  one,  or  have 
been  confused  together,  and  hence  has  arisen  the  error  in  previous 
descriptions.  The  author  concludes  his  paper  by  giving  a  list  of 
authors  who  have  written  on  the  subject. 

The  leaves  of  Cinchona  succiruhra  have  been  examined  by  Mr. 
J.  E.  Howard,  for  alkaloids,  with  a  purely  negative  result,  thereby 
entirely  precluding  the  possibility  of  their  ever  being  used  in  cases 
of  fever.  An  attempt  which  may  be  described  as  generally  satisfac- 
tory, says  Mr.  O.  A.  Reade,  has  been  made  to  introduce  the  cinchona 
plant  into  St.  Helena. 

Mr.  J.  Broughton  (quinologist  to  the  government  cinchona 
plantations  at  Ootacamund)  states  the  effect  produced  on  cinchona 
trees  by  the  application  of  natural  and  artificial  manures,  and  gives 
the  results  of  analysis  of  the  bark,  both  of  manured  and  unma- 
nured  trees,  which  show  that  decided  benefit  accrues  to  the  trees, 
especially  those  of  C.  officinalis,  from  the  judicious  application  of 
artificial  manures. 

M.  P.  Carles  endeavours  to  point  out  in  what  part  of  the 
cinchona  barks  the  alkaloids  chiefly  reside.  Both  chemical  and 
microscopical  examinations  have  been  employed  in  these  investiga- 
tions, and  the  result  is  to  show  that  in  the  case  of  quinine,  the 
alkaloid  exists  most  plentifully  in  the  external  or  cortical  cells, 
and  that  cinchonine  appears  (except  in  two  or  three  experiments) 
to  follow  the  same  rule.  The  author's  experience  accords  with  that 
of  Mr.  Howard,  but  is  directly  opposed  to  that  of  some  previous 
investigators. 

Many  years  since  a  variety  of  opium,  occurring  in  small  cylin- 
drical sticks,  wrapped  in  paper,  having  an  intensely  bitter  taste, 
and  containing  but  a  small  proportion  of  morphia,  1  per  cent. 
(Merck)  4  per  cent.  (Guibourt),  was  imported  into  this  country 
as  Persian  opiam. 

M.  Carles  now  directs  attention  to  another  kind  of  opium,  said 
to  come  from  Persia,  and  occurring  in  the  form  of  conical  cakes, 
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each  weigliing  about  15  ounces.  It  is  covered  with  poppy  leaves 
but  is  free  from  rurnex  seeds.  It  is  soft,  mixes  easily  with  water, 
gives  53  per  cent,  of  aqueous  extractive,  and  the  watery  solution  as 
it  evaporates  yields  an  abundant  crop  of  crystals  of  narcotine.  It 
contains  over  8  per  cent,  of  morphia,  and  is  therefore  of  very  fair 
quality.  Submitted  to  fermentative  action,  it  yields  a  large  quantity 
of  carbonic  acid,  which,  together  with  its  deliquescent  nature,  and 
ready  solubility  in  water,  induces  the  author  to  believe  that  it 
contains  honey  or  glucose. 

The  true  origin  of  the  officinal  rhubarbs  was  long  involved  in 
obscurity,  every  effort  that  was  made  to  obtain  either  the  true 
plants,  or  their  seeds,  or  even  information  concerning  them,  ended 
in  failure. 

According  to  Professor  Baillon,  the  rhubarb  known  as  Russian 
and  Chinese  appears  to  grow  in  Thibet,  whence,  in  1868,  M.  Dabry 
procured  some  stalks  of  the  true  officinal  rhubarb.  Professor 
Baillon  describes  the  characters  of  the  officinal  rhubarbs,  and 
indicates  the  means  by  which  the  cauline  portions  may  be  dis- 
tinguished from  those  consisting  of  the  root  if  met  with  in  com- 
merce. 

Mr.  T.  Greenish  reviews  the  different  preparations  which  have 
been  employed  from  time  to  time  containing  mustard,  and  points 
out  the  conditions  most  suitable  for  the  production  of  the  volatile 
oil,  upon  which  its  efficacy  as  a  cataplasm  and  its  value  as  a  condi- 
ment depends. 

The  author  then  refers  to  a  matter  of  special  interest  at  the 
present  time,  i.e.,  the  microscopic  examination  of  mustard,  and  shows 
by  means  of  an  excellent  engraving  how  the  black  and  white 
mustard  seeds  may  be  distinguished  from  each  other,  and  from 
other  ingredients  added  to  them  for  the  purpose  of  adulteration 
when  in  the  state  of  powder. 

IS'ot  less  interesting  and  important  is  the  paper  read  by  Mr.  Allen 
before  the  Conference,  on  tea  and  its  adulterations,  in  which  the 
author  not  only  points  out  the  means  of  detecting  the  presence  of 
adulterants  other  than  tea,  but  also  gives  the  results  of  experiments 
which  led  him  to  conclude  that  exhausted  tea  leaves,  dried  and 
re-rolled,  had  been  added  to  genuine  tea,  in  confirmation  of  which  a 
statement  has  recently  been  made  that  a  manufactory  of  t«a 
from  spent  leaves  exists  at  Shanghai.  Mr.  Greenish  also  called 
attention  to  the  fact  that  the  peculiar  serrated  edge  and  notched 
apex  would,  if  carefully  studied,  serve  to  distinguish  the  genuine 
leaf  of  the  tea- tree,  from  most  of  those  leaves  with  which  it  was 
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liable  to  be  mixed.  We  cannot  too  strongly  insist  npon  tbe  prac- 
tical value  of  such  papers  as  these  to  pharmacists,  especially  those 
who  may  hold  appointments  as  food  analysts. 

The  employment  of  turmeric  as  an  adulterant  of  rhubarb, 
aromatic  chalk  powder,  and  mustard,  is  pointed  out  by  Mr.  Howie, 
The  author  employs  chloroform  for  the  purpose  of  extracting  the 
colouring  matter  of  the  turmeric.  In  the  case  of  rhubarb,  the 
colouring  matter  obtained  from  turmeric  is  imperceptibly  different 
in  tint  from  that  of  rhubarb ;  certain  chemical  tests  are  therefore 
given  to  enable  the  one  to  be  distinguished  from  the  other ;  but  in 
the  case  of  saffron,  the  colouring  matter  of  the  true  drug  is  quite 
insoluble  in  chloroform,  thus  rendering  easy  the  detection  of 
turmeric.  A  simple  test  for  ascertaining  the  presence  of  turmeric 
in  mustard  is  also  given  by  Mr.  Allen,  on  p.  353. 

At  the  present  time,  when,  in  consequence  of  the  "  New  Adultera- 
tion Act,"  any  pharmacist  is  liable  to  be  called  to  account  with 
regard  to  the  purity  of  any  of  the  multifarious  drugs  which  he  is 
compelled  to  keep,  he  must  feel  grateful  for  the  means  whereby  he 
is  enabled  to  know  the  difference  between  a  genuine  and  spurious 
drug,  and  also  to  detect  any  of  the  many  adulterations  which  are 
stated  to  be  practised.  Mr.  H.  Pocklington  has  done  good  service 
in  this  direction,  by  giving,  in  a  long  series  of  papers,  the  micro- 
scopical character  of  nearly  all  the  most  important  articles  in  the 
Materia  Medica.  Among  his  papers  in  the  present  volume  will  be 
found  one  giving  some  useful  hints  respecting  the  examination  of 
the  starches.  The  more  the  microscope  is  worked  with,  the  more 
valuable  is  it  felt  to  become ;  and  certain  facts  which  cannot  be 
made  known  in  any  other  way,  are  simply  and  easily  revealed 
to  us  by  its  use.  Every  pharmacist  is  therefore  recommended  to 
commence,  if  he  has  not  done  so  already,  the  study  of  how  to  use  a 
microscope,  resting  assured  that  in  time  he  will  find  it  a  pleasant,  if 
not  a  fascinating  occupation. 

The  section  of  the  Year-Book  relating  to  Pharmacy,  finds  an  ap- 
propriate introduction  in  three  papers,  having  reference  to  the 
subject  of  percolation.  Although  we  do  not  in  this  country  resort 
to  this  process  as  frequently  as  our  brother  pharmacists  on  the  other 
side  of  the  Atlantic  appear  to  do,  still,  there  is  no  question  but  that 
it  is  a  very  valuable  one,  and  well  calculated  to  save  time,  which  is 
often  a  matter  of  importance. 

Mr.  J.  Schweitzer  treats  of  this  subject  generally,  drawing  a  dis- 
tinction in  the  first  place  between  the  terms  "  percolation  "  and 
*' displacement;"    he  then  goes  on  to  describe  what  ho  considers 
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the  best  form  of  percolator,  and  the  most  suitable  conditions  as  to 
the  fineness  of  the  species,  and  the  general  mode  of  procedure  for 
obtaining  a  satisfactory  result.  Mr.  Saunders  criticises  the  opinions 
of  Mr.  Schweitzer,  and  takes  special  exception  to  his  proposal  to 
mix  "  chaff,  husks,  or  straw  "  with  certain  species  previous  to  ex- 
hausting them,  and  we  are  rather  inclined  to  regard  the  objection 
as  a  valid  one,  on  the  ground  that  such  addition  is,  to  say  the  least 
of  it,  unnecessary. 

A  process  for  the  complete  exhaustion  of  cinchona  bark  is  de- 
scribed by  Mr.  Giles,  who  states  that  it  is  also  applicable  to  other 
drugs.  He  illustrates  his  subject  by  means  of  a  drawing  of  the 
apparatus  employed,  and  also  by  a  short  table  which  shows  the 
completeness  of  the  exhaustive  process.  The  author  also  refers  to 
a  mode  of  operating  suitable  in  certain  cases,  which  maiuly  consists 
of  commencing  the  percolation  with  the  spirituous  menstruum,  and 
concluding  it  with  water,  which  would  enable  the  whole  of  the 
spirit  to  be  recovered,  and  avoid  loss  in  the  volume  of  the  product. 

Two  more  formulae  for  elixirs  come  to  us  from  America,  in  addition 
to  the  long  list  which  we  published  last  year.  We  cannot  altogether 
admire  the  practice  of  unduly  multiplying  the  forms  of  preparation 
of  different  medicines,  as  we  are  of  opinion  that  the  aim  of  the  phar- 
macist should  be  the  improvement  of  well-known  preparations, 
rather  than  the  introduction  of  new  combinations.  The  fact  of 
having  several  preparations  differing  in  their  physical  properties 
though  bearing  one  common  name,  must  be  fraught  with  incon- 
venience to  both  prescriber  and  dispenser. 

The  hydration  of  extracts,  although  a  very  simple  subject,  is 
worthy  the  attention  of  pharmacists,  and  was  well  introduced  by 
Mr.  Ekin,  in  a  paper  read  before  the  Conference  at  Bradford.  The 
variable  condition  of  the  medicinal  extracts  must  have  frequently 
been  a  source  of  annoyance  to  the  dispenser ;  indeed  it  would  seem 
that  the  directions  to  evaporate  the  extracts  to  a  pilular  consistence 
were  either  insuflGicIent,  or  that  what  that  consistence  should  be,  is 
but  imperfectly  known  to  many  of  those  who  undertake  the  pre- 
paration of  extracts  for  the  use  of  pharmacy. 

It  frequently  happens  that  the  pharmacist  is  called  upon  either 
by  physician  or  patient  to  undertake  an  examination  of  urine,  and 
two  of  the  substances  most  commonly  sought  for,  but  not  at  all 
times  or  under  all  circumstances  easy  to  find,  are  albumen  and 
sugar.  Mr.  Siebold,  in  a  valuable  paper  read  before  the  Conference 
at  Bradford,  enters  fully  into  this  part  of  the  subject,  shows  the 
reasons  why  the  presence  of  these  substances  in  the  urine  is  occa- 
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sionally  overlooked,  and  points  out  the  most  delicate  tests  employed 
for  their  detection,  and  the  best  mode  of  applying  them.  He 
recommends  a  slight  modification  of  the  heat  test  as  most  suitable 
for  the  detection  of  albumen,  and  the  employment  of  Fehling's 
copper  test  for  the  discovery  of  the  presence  of  sugar.  But,  as 
Dr.  Attfield  remarked,  sugar  iu  very  small  quantities  is  a  normal 
constituent  of  urine,  and  albumen  may  be  temporarily  present; 
therefore  these  substances  must  be  found  day  by  day  before  any 
physiological  importance  can  be  attached  to  their  presence. 

Tincture  of  quinine  forms  the  subject  of  several  papers,  and 
reference  is  chiefly  made  ti)  a  deposit  of  crystals,  which  some  of  the 
writers  affirm  constantly  takes  place  in  this  preparation,  at  longer 
or  shorter  intervals  from  tlie  time  of  its  being,  made.  The  subject 
is  an  interesting  one,  and  cannot  be  said  to  be  as  yet  satisfactorily 
elucidated.  What  appears  to  be  really  wanting  is,  first,  a  trust- 
worthy analysis  of  orange-peel,  both  fresh  and  in  a  dry  state ;  and 
second,  a  better  analysis  of  the  crystals  than  has  yet  been  made, 
together  with  an  investigation  of  the  conditions  under  which  they 
are  formed. 

Hypodermic  injections  receive  the  attention  they  deserve,  and 
several  papers  will  be  found  relating  to  this  subject.  The  prone- 
ness  of  most  of  the  solutions  used  for  this  purpose  to  spoil,  has 
been  always  considered  detrimental  to  their  use,  the  object  therefore 
of  most  of  the  writers  is  to  provide  a  solution  which  shall  be 
neutral,  of  a  uniform  and  definite  strength,  and  which  shall  keep 
for  any  resonable  lengtli  of  time. 

The  conditions  stated  by  M.  Adrian  in  a  valuable  paper  on  this 
subject  to  be  best  suited  to  the  preparation  of  these  solutions  are, 
Ist,  To  employ  the  pure  alkaloids  themselves,  and  not  their  salts  ; 
2nd,  To  choo.se  sulphuric  acid  in  preference  to  all  other  acids  as 
their  solvent ;  and  3rd,  To  use  as  a  vehicle  a  solution  containing  20 
per  cent,  of  glycerin. 

We  must  not  omit  to  mention  the  "  chloro-albuminato  of  mer- 
cury" solution,  of  M.  Staub,  which,  in  consequence  of  its  contsiin- 
ing  an  alkaline  chloride,  affords  a  means  of  injecting  cutaneously 
perchloride  of  mercury,  without  its  being  decomposed  by  the  albu- 
men contained  in  the  blood. 

Baron  Liebig,  to  whom  the  world  owes  much  on  account  of  his 
many  valuable  contributions  to  the  (jjiemistry  of  food,  has  for  the 
last  time  left  his  records  on  our  pages  in  the  form  of  two  papers, 
upon  a  subject  with  which  no  one  was  more  familiar  than  he.  The 
papers  referred  to  are  on  "  Extract  of  Meat,"  his  latest  contribu- 
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tiona  to  the  Fharmaceutical  Journal.  In  them,  the  great  chemist, 
now  no  more,  treats  lucidly,  and  at  some  length,  on  the  nutritive 
and  stimulative  value  of  animal  substances  used,  for  the  food  of 
man,  and  we  cannot  do  better  than  ask  our  readers  to  peruse  for 
themselves  these  latest  emanations  from  the  distinguished  author's 
pen. 

The  lac  to- phosphates  having  recently  attracted  a  good  deal  of 
attention,  we  find  several  English,  French,  and  American  authors 
treating  of  the  methods  of  preparing  these  compounds,  and  the 
different  modes  of  exhibiting  them  medicinally.  The  two  favourite 
modes  of  administration  seem  to  be  either  in  the  form  of  syrup,  or 
in' combination  with  cod-liver  oil. 

In  the  year  1863,  Dr.  Attfield  suggested  the  use  of  oleic  acid  as  a 
solvent  for  quinine  in  the  preparation  of  "cod-liver  oil  with  qui- 
nine," and  generally  for  obtaining  solutions  of  the  alkaloids  in  oils. 
In  the  Year-Booh,  1872,  will  be  found  a  paper  by  Prof.  Marshall, 
recommending  oleate  of  mercury  as  an  elegant  substitute  for  mer- 
curial ointment ;  he  also  found  that  in  certain  cases  the  addition  of 
morphia  was  a  great  advantage.  In  the  present  volume  will  be 
found  papers  on  the  "  Oleates  of  Mercury  and  Morphia,"  in  which 
the  conditions  most  suitable  for  the  production  of  these  compounds 
are  pointed  out,  and  formulae  are  given  for  their  preparation.  The 
method  suggested  by  Louis  Dohme  differs  from  the  others  which 
are  proposed,  inasmuch  as  instead  of  directly  combining  the  oleic 
acid  with  the  mercuric  oxide,  he  proceeds  by  a  process  of  double 
decomposition  between  potassium  oleate  and  mercuric  nitrate. 
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MATERIA  MEDICA. 

VEGETABLE  KINGDOM. 

RANUNCULACEJE. 

Hydrastis  Canadensis,  or  Golden  Seal,  and  its  Alkaloids.  Dr. 
Van  der  Espt.  (L' Union  Pharmaceutique,  xiii.,  321,  and  Pharm. 
Joum.,  3rd  series,  iii.,  604) 

This  plant  is,  as  its  name  indicates,  a  native  of  Canada,  and 
belongs  to  the  order  Ranunculaceae.  It  is  the  rhizome,  which  is 
yellow,  lactescent  when  freshly  fractured,  tortuous,  and  composed  of 
nodose,  fleshy  tubercles,  furnished  with  numerous  long  fibres,  that 
is  employed  in  medicine.  Two  alkaloids  have  been  found  in  it :  one 
yellow,  berberine  ;  the  other  white,  hydrastine. 

Berberine,  also  found  in  other  plants,  appears  in  the  form  of  small 
concentrically  grouped  prisms,  or  clear  yellow  silky  needles.  It  is 
inodorous,  but  possesses  a  persistent  bitter  taste ;  it  is  slightly 
soluble  in  cold  alcohol  or  distilled  water,  and  perfectly  insoluble  in 
ether.  With  hydrochloric  acid,  it  forms  a  salt  crystsdlizing  in  slender 
yellow  needles. 

Hydrastine  crystallizes  in  white  shining  four-sided  prisms,  which 
lose  their  transparence  upon  desiccation.  It  is  very  bitter  and 
pungent,  and  provokes  in  the  mouth  a  feeling  of  numbness  which 
causes  it  to  bo  employed  in  America  as  a  local  ant«sthetic.  Nearly 
insoluble  in  water,  it  is  freely  soluble  in  alcohol,  ether,  chloroform, 
and  benzine.  As  the  last  three  do  not  dissolve  berberine,  the 
hydrastine  may  easily  be  extracted  by  treating  the  powdered  root  in 
a  displacement  apparatus  with  either  of  those  solvents.  The  pro- 
portion so  obtained  is  about  1|  per  cent. 

In  America,  neither  berberine  nor  hydrastine  is  prescribed,  but  a 
crystalline  substance  known  under  the  name  of  liydrastin,  which  is 
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said  to  be  a  mixture  of  hydrochlorate  of  berberine  and  hydrastine. 
The  purity  of  this  product  depends  upon  its  mode  of  extraction. 
Among  the  processes  indicated,  that  of  Professor  Wayne  is  the 
most  simple.  It  consists  in  the  maceration  of  the  powdered  root  of 
the  golden  seal  and  displacement  by  cold  water.  The  product  is 
treated  with  hydrochloric  acid,  the  precipitate  separated  by  filtra- 
tion, and  washed,  treated  with  alcohol,  and  left  to  crystallize. 

The  hydrastin  appears  nnder  the  form  of  yellow  acicular  crys- 
tals, without  acid  or  alkaline  reaction,  and  yielding  upon  tritu- 
ration a  clear  yellow  powder.  It  is  soluble  in  boiling  alcohol,  in- 
soluble in  cold  alcohol,  ether,  chloroform,  oil  of  turpentine  and 
distilled  water  ;  but  these  various  liquids  acquire  a  yellow  tint,  and 
contain  hydrastine. 

The  rhizome  of  the  golden  seal  is  a  bitter  tonic,  analogous  to 
calumba.  It  is  administered  in  the  form  of  powder,  in  doses  from 
half  a  gram  to  a  gram  and  a  half.  The  hydrastin  is  prescribed  in 
doses  of  from  five  to  fifty  centigrams.  In  larger  doses  these  sub- 
stances act  as  laxatives,  similarly  to  rhubarb.  This  latter  effect,  in 
the  absence  of  any  cathartic  or  irritant  principle,  M.  Van  der  Corput 
thinks  would  be  due  to  a  kind  of  indigestion,  or  the  stimulation  of 
the  mechanical  action  of  the  digestive  organs  under  the  influence  of 
large  doses  of  the  drug.  The  affections  for  which  it  is  stated 
liydrastine  may  be  beneficially  employed  are  those  connected  closely 
with  atony  and  increased  secretion  of  the  mucous  surfaces.  A 
decoction  for  external  use  is  prepared  by  boiling  thirty  parts  of  the 
bruised  root  in  five  hundred  parts  of  water. 

Coptls  trifolia,  Salisb.  Goldthread.  E.  T.  Gross.  (Amer. 
Journ.  Pharm.,  4th  series,  iii.,  193.)  The  author  of  this  paper  gives 
the  result  of  his  chemical  examination  of  this  plant,  details  ot 
which  may  be  found  in  the  AiJier.  Journ.  Thai-m. 

Besides  finding  berberina,  to  which  he  attributes  mainly  the  bitter- 
ness of  the  plant,  he  succeeded  in  isolating  some  crystals,  which 
appeared  to  bear  the  same  relation  to  Goptis  that  hydrastina  does  to 
Hydrastis  Ga^iadensis,  or  berberina  does  to  Berberis  vulgaris,  and 
which  he  proposes  to  call  provisionally  Coptina.  This  coptina  has  the 
appearance  and  answers  to  the  tests  of  an  organic  alkaloid,  and 
forms  at  least  one  crystallizable  salt  with  an  acid. 

The  author  summarizes  his  experiments  on  Go^tis  trifolia  as 
follows : — 

It  contains  albumen,  resin,''and  fixed  oil,  colouring  and  extractive 
matter,  ligneous  matter,  sugar,  berberina,  coptina.  The  herb  yields 
from  four  to  five  per  cent,  of  ash,  of  which  one-tenth  is  silica.    From 
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the  absence  of  tannic  and  gallic  acids,  this  plant  cannot  possess 
astringent,  bat  simply  bitter  tonic  properties.  No  starch  was 
found  in  it.  The  bitterness  of  Goptis  is  mainly  due  to  berberina. 
Should  it  be  required  to  use  the  root  in  a  concentrated  form,  the 
author  recommends  the  alcoholic  extract  as  an  elegant  preparation, 
containing  all  the  active  principles. 

Oriental  Aconite.  M.  C.  Cooke.  (Pharm.  Journ.,  3rd  series, 
iii.,  563.)  The  writer  states  that  Dr.  Hooker  has  expressed  his 
opinion  ("Flora  Indica")  that  the  "bish  *'  of  the  Himalayas  is  the 
produce  of  four  species  of  Aconituni  respectively. 

Aconitum  luridum,  Hook,  and  Thorn. ,  found  in  Alpine  East  Hima- 
laya at  an  elevation  of  14,000  feet. 

Aconitum  palmatum,  Don.,  inhabiting  the  Temperate  Himalaya 
from  Sikkim  to  Garwhal,  at  an  altitude  from  8000  to  10,000  feet. 

Aconitum  ferox^  Wall.,  in  the  Temperate  sub- Alpine  Himalaya, 
from  Sikkim  to  Garwhal,  at  an  elevation  of  from  10,000  to  14,000 
feet. 

Aconitum  Napellus,  Linn.,  in  Temperate  Alpine  Himalaya,  from 
10,000  feet  to  the  highest  limit  of  vegetation  in  the  North- Western 
Provinces. 

Such  being  the  case,  it  would  be  satisfactory  if  the  varieties  of 
."  bish  "  could  be  traced  to  the  plants  producing  them  ;  bat  on  this 
point  the  same'author  adds  :  "  We  have  not  detected  any  characters 
by  which  the  dried  roots  of  these  species  can  be  specifically  recog- 
nized, nor  do  we  believe  that  any  such  exist." 

The  author  then  quotes  several  authors  who  have  written  on  the 
subject,  from  which  it  appears  that  even  at  the  present  time  very 
great  uncertainty  exists  as  to  the  true  sources  of  the  aconite  of 
commerce,  and  he  continues  as  follows  : — 

In  this  instance  of  an  important  drug  involved  in  mystery,  we  see 
the  necessity  for  some  official  medium  through  which  to  prosecute 
inquiry.  Individual  effort  is  insufficient,  and  the  only  effectual 
mode  would  emanate  from  the  Government  of  India,  to  ascertain 
the  areas  and  statistics  of  production  of  the  different  aconite  roots  in 
the  Himalayas,  their  value  commercially  on  the  spot,  the  native 
names  applied  to  the  different  kinds,  and  the  plants  producing  them 
properly  and  satisfactorily  identified.  Then,  as  a  consequence,  the 
different  varieties  will  bo  analyzed,  and  the  value  of  each  deter- 
mined according  to  the  amount  of  alkaloid  present.  This  is  but  one 
out  of  scores,  perhaps  hundreds,  of  instances,  in  which  information 
is  required,  of  a  special  character,  on  tho  products  of  our  vast 
Indian  empire,  and  which  no  private  effort  is  capable  of  obtaining. 
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Aconite  Root.  Dr.  E.  R.  Squibb.  (Proc.  Amer.  PTiarm.  Assoc. ^ 
1872,  p.  229.)  The  writer  believes  tbat  the  use  of  the  preparations 
of  this  drug  in  therapeutics,  is  much  hindered  in  consequence  of 
the  great  uncertainty  attaching  to  the  uniformitj  of  the  root  from 
which  they  are  prepared. 

Although  but  few  drugs  are  apparently  more  cheaply  and  easily 
obtained  than  aconite  root,  yet  perhaps,  in  no  other  is  there  so  great 
an  amount  of  uncertainty,  many  parcels  having  been  found  to  be 
comparatively  worthless  in  a  medicinal  point  of  view. 

The  writer  recommends  that  only  sound  roots  be  used,  the  leaves 
he  states  to  be  much  more  feeble  in  their  action,  and  he  cautions 
pharmacists  against  the  use  of  the  powdered  root. 

For  testing  the  quality  of  a  root,  a  simple,  practical,  and  effectual 
mode  is  suggested  by  breaking  the  root  across,  and  biting  off  a 
piece  about  half  the  size  of  pin's  head.  If  the  root  is  good,  a  bitter 
taste  is  first  observed,  soon  followed  by  the  tingling,  pricking  and 
benumbing  sensation  so  well  known  to  be  characteristic  of  aconite. 
The  test  is  neither  painful  nor  hurtful  if  properly  managed,  and 
if  more  than  two  or  three  roots  out  of  ten  fail  to  give  the  aconite 
numbness,  the  parcel  should  be  rejected. 

Drugs  from  Morocco.  Dr.  A.  Leared.  Fennel  Flower  Seed,  or 
Black  Cumin  Seed.*  P.  L.  Simmonds.  (Pharm.  /owrn.,  3rd  series, 
iii.,  621,  684.)  In  a  paper  by  Dr.  Leared,  which  is  not  suited  for 
abstraction,  but  which  is  printed  in  full  in  the  Pharm.  Journ.,  there 
is  mentioned  an  undefined  seed  under  the  name  of  Sanous,  which 
Mr.  Simmonds  entertains  no  doubt  to  be  that  of  Nigella  sativa,  a 
pungent  seed  much  used  in  Northern  Africa,  India,  and  Turkey.  The 
Singalese  name  is  Kallodooro,  and  the  seeds  are  used  as  a  condiment 
in  Ceylon.  Mr.  Simmonds  has  stated  in  his  work  on  '  The  Commer- 
cial Products  of  the  Vegetable  Kingdom  '  (1853),  that  the  aromatic 
seeds  of  some  of  the  species  of  fennel- flower  were  formerly  used 
instead  of  pepper,  and  are  said  to  be  still  employed  in  Europe  for 
the  purpose  of  adulterating  it.  A  dark  and  fragrant  oil  is  ex- 
tracted from  the  seeds  in  India,  and  appears  to  be  principally  used 
in  medicine.  It  is  called  jungle-geerah  oil  in  Mysore.  The  oil 
obtained  from  the  same  source  in  Egypt  is  limpid  and  colourless, 
and  with  but  little  odour.  A  specimen  from  Egypt,  with  the  seeds, 
was  shown  at  the  first  Loudon  Exibition  in  1851. 

The  seed  is  called  Gitta  by  the  Arabs.  Lady  Calcott,  in  her 
"  Scripture  Herbal,"  states  that  the  seed  is  much  esteemed  in  the 

*  See  also  a  paper  on  this  seed,  by  Professor  Fliickiger,  Pharm.  Journ.,  3rd 
series,  ii.,  161,  and  Year  Book,  1872,  15.— Ed. 
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East,  where  it  is  common  to  strew  it  over  the  floor  of  the  oven 
before  the  bread  is  put  in,  and  to  sprinkle  it  over  the  loaves,  and 
even  to  knead  it  into  the  dough,  as  is  done  with  poppy  seeds  in 
Bohemia  and  some  parts  of  Germany.  The  seed  of  the  Nigella  is 
used  in  this  manner,  and  also  by  way  of  pepper  in  Egypt,  Persia,  and 
India,  as  well  as  in  Syria  and  Palestine,  and  very  powerful  as  well 
as  healthful  qualities  are  ascribed  to  it.  Under  the  strange  name  of 
fennel-flower,  this  plant  was  formerly  cultivated  in  our  gardens  as  a 
pot-herb,  but  like  many  others  it  has  been  displaced  by  the  more 
common  and  pungent  Eastern  spices. 

MENISPERMACE^. 

Pareira  Brava.*  D.  Hanbury.  {Pharm.  Journ.,  3rd  series,  iv., 
81,  102.)  The  botanical  origin  of  the  various  stems  and  roots 
known  as  Pareira  hrava  is  extremely  obscure.  By  most  writers  the 
drug  is  referred  without  question  to  Gissampelos  Pareira,  Linn.,  a 
climbing  plant  of  the  order  Menispermaceee,  growing  in  the  tropical 
regions  of  both  the  Old  and  New  World. 

Some  years  ago  the  difficulty  of  purchasing  Pareira  brava  of 
good  quality  in  London  induced  me  to  seek  a  supply  in  the  West 
Indies.  I  accordingly  procured  on  behalf  of  the  firm  of  which  I  was 
then  a  member,  a  quantity  of  the  stems  and  roots  of  Cissamjpelos 
Pareira,  L.,  collected  in  Jamaica  under  the  supervision  of  Mr.  N. 
Wilson,  director  of  the  Bath  Botanical  Garden  in  that  island.  The 
first  importation  was  accompanied  by  herbarium  specimens  of  the 
plant,  the  examination  of  which  removed  all  doubt  as  to  its  origin. 
I  also  obtained  specimens  of  stems  of  Cissamjpelos  Pareira  similarly 
authenticated,  from  correspondents  in  Trinidad,  Brazil,  and  Ceylon. 

From  these  materials  it  at  once  became  evident  that  the  long 
jiccepted  statement  that  Pareira  brava  is  derived  from  Cissamjpelos 
Pareira,  Linn,  was  erroneous.f  In  f^-ct  neither  the  stem  nor  the 
root  of  the  plant  at  all  resembles  any  of  the  forms  of  that  drug  I 
had  ever  met  with  in  commerce. 

What  then  is  true  Pareira  hrava  ?  To  answer  this  question  we 
must  look  back  to  the  early  history  of  the  drag. 

The  merit  of  having  first  given  some  account  of  Pareira  brava  is 
usually  conceded  to  the  Dutch  traveller  Piso,  who  in  his  work  Ve 
Medicina  lirasiliensi,  published  in  16-18,  described  a  plant  called  by 
the  Portuguese  Caapeba,  Cipo  do  Cobras,  or  Ilcrva  de  Nossa  Senhora. 

*  Thia  paper  we  print  in  extenso. — Ed. 

t  First  pointed  out  in  the  Pliarniacopoeia  of  India,  1868,  p.  8,  note. 
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Piso's  figure  is  scarcely  recognizable,  but  bis  description  of  tbe  fruit 
as  resembling  tbe  catkins  of  bop  (semen  magnum  coloris  rosacei,  e  cajp- 
sulis  lujpulo  similihus  prominens)  applies  well  enougb  to  a  Oissamjpelos, 
and  in  fact  G.  glaherrima,  St.  Hil.,  is  known  under  tbese  Portuguese 
names  in  Southern  Brazil  at  the  present  time.  My  friend  Mr.  J. 
Correa  de  Mello,  of  Campinas,  Prov.  S.  Paulo,  has  been  good  enougb 
to  send  me  a  specimen  of  this  plant  and  of  its  root ;  and  tbe  latter  I 
find  to  be  wholly  unlike  any  sort  of  Pareira  brava. 

That  Piso  does  not  mention  Pareira  brava  was  indeed  remarked 
as  long  ago  as  1710*  ;  and  it  is  only  since  the  drug  has  been  supposed 
to  be  derived  from  Cissamjpelos  that  authors  have  identified  it  with 
Piso's  Gaajpeha. 

Pareira  brava  was  certainly  first  brought  to  Europe  by  the  Portu- 
guese. It  first  attracted  general  attention  in  1G88,  when  Michel 
Amelot,  Marquis  de  Gournay,  a  privy  councillor  of  Louis  XIY.,  and 
a  very  distinguished  political  personage,  brought  it  with  him  from 
Lisbon,  whither  he  had  been  sent  as  ambassador  by  the  French  king. 
There  can  be  no  doubt  that  the  drug  was  considered  to  possess  ex- 
traordinary properties.  Rouille,  the  successor  of  Amelot  in  the 
Lisbon  embassy,  also  took  home  with  him  to  Paris  some  Pareira 
brava ;  and  in  1710  we  find  it  claiming  the  notice  of  the  French 
Academy,t  who  requested  Etienne-Fran^ois  Geofiroy,  Professor  of 
Medicine  and  Pharmacy  in  the  College  of  France,  to  investigate  its 
virtues.  Jean- Claude- Adrien  Helvetius,  a  physician  of  great  merit, 
who,  though  a  young  man,  was  consulted  by  Louis  XIY.  in  his  last 
days,  and  was  afterwards  attached  to  tbe  court  of  Louis  XV.,  tried 
the  new  drug  still  earlier,  J  and  gave  strong  testimony  in  its  favour. 

Both  Geofiroy  and  Helvetius  were  correspondents  of  Sir  Hans 
Sloane,  that  diligent  promoter  of  science,  whose  immense  collec- 
tions gave  origin  to  the  British  Museum ;  and  among  tbe  Sloanian 
MSS.  I  have  found  a  letter  of  Helvetius  §  addressed  in  1715  to 
Monsieur  Duyvenvoorde,  ambassador  from  the  States  General  to 
George  I.,  a  portion  of  which  I  will  here  quote  :  — 

'•  I  am  extreamly  pleased  s^  that  you  have  apply' d  yo^self  to  me  for  my 
advice  about  the  use  of  the  Pareira  Brava  which  has  been  recomended  to  you, 
because  I  can  give  you  a  very  good  account  of  it  haveing  been  one  of  the  first 

Hist,  de  VAcad.  Eoyale  des  Sciences,  annee  1710,  56. 

t  Id. 

I  Helvetius,  Traite  des  Maladies  les  plus  frequentes~jt  des  Remedes  specijiques 
pour  les  guerir,  Paris,  1703,  98. 

§  Sloane  MS.,  No.  3340,  p.  291.— The  letter  has  akeady  been  published  iu 
Phil.  Trans,  No.  346,  Nov.  and  Dec,  1715,  p.  365. 
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that  introduced  it  in  France.  I  have  made  abundance  of  lucky  experiments 
about  it  which  have  made  this  medicine  very  well  known  to  me,  wherefore  I 
assm-e  you,  you  can  do  nothing  better  than  to  make  tryall  of  it.  .  .  .  The 
Pareira  Brava  is  a  root  which  comes  to  us  from  Brazil  by  the  way  of  Lisbon, 
but  which  the  war  has  rendred  pretty  scarce ;  however  it  is  to  be  found  among 
the  good  druggists  and  is  sold  [at]  Paris  for  40  livres  the  pound.  'Tis  called  in 
Brazill  the  Universall  Medicine,  and  made  use  of  there  in  all  kinds  of  dis- 
tempers. A  Capuchin  monk  who  came  from  thence  told  me  he  could  not  give 
it  a  greater  character  than  by  assuring  me  that  in  all  their  voyages  they  carried 
the  gospell  in  one  pockett  and  the  Pareira  brava  in  another.     .     .     ." 

Helvetins  recommended  the  finely-powdered  root  in  five  grain 
doses,  to  be  taken  in  infusion  Avarm,  like  tea. 

Petiver,  apothecary  of  London,  and  secretary  to  the  Royal 
Society,  an  active  collector  of  objects  of  natural  history  of  every 
kind,  whose  letters  are  also  in  the  Sloanian  collection,  thus  wrote, 
December  11th,  1716,  to  Colonel  Worsley,  His  Majesty's  Envoy  at 
Lisbon  : — 

"...  I  am  glad  to  hear  ye  Brasil  ffleet  is  safely  arrived,  w*  I  hope  has 
brought  some  materialls  for  my  succeeding  Collectaneas,  and  amongst  them 
nothing  can  be  more  welcome  than  specimens  of  ye  leaves  and  fruit  of  y® 
Ipecacuanha,  Pareira  Brava,  Balsam  Capevae  and  y«  true  Brasile  and  Brasiletto 
woods,  all  which  will  be  very  acceptable  discoveries.     .     .     ."  * 

The  first  author  to  give  an  account  in  print  of  Pareira  brava 
seems  to  be  Pomet,  whose  "  Histoire  des  Drogues  "  was  completed 
in  lG92.t  He  describes  the  drug  as  then  recently  seen  in  Paris, 
and  he  figures  the  specimen  given  him  by  Tournefert. 

Geoffroy,  in  his  excellent  "Tractatus  de  Materia  Medica,"  J  a 
work  he  did  not  live  to  complete,  calls  the  drug  by  its  Brazilian 
name  of  Butua  or"  Vareira  hrava  of  the  Portuguese ;  and  describes 
it  as  a  root,  woody,  hard,  contorted,  externally  of  dark  colour, 
rough,  with  many  wrinkles,  some  long,  some  running  round  it 
transversely,  like  that  of  Thymelcea  IBaphne  Onidium,  L.],  internally 
of  a  doll,  yellowish  hue,  knit  together,  as  it  were,  with  many  woody 
fibres,  so  that  when  cut  transversely  it  exhibits  several  concentric 
circles,  intersected  by  numerous  rays  of  fibres  passing  from  the 
centre  to  the  circumference ;  inodorous,  somewhat  bitter,  with  a 
certain  degree  of  sweetness  like  liquorice,  as  thick  as  the  finger, 
or  sometimes  as  a  child's  arm.  lie  adds  that  the  Brazilians  and 
Portuguese  most  highly  extol  its  virtues  as  a  diuretic,  lithontriptic, ' 

•  Sloane  MS.,  8340,  p.  806. 

t  As  proved  by  the  letters  of  approbation  which  precede  it.  But  it  was  not 
published  until  1G94. 

;  Tom.  n.  (1741)  21.  ^ 
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vulnerary,  stomacliic,  cordial,  and  alexipharmic,*  and,  in  fact, 
regard  it  as  a  complete  panacea. 

The  question  now  arises — Can  the  drug  which  was  introduced 
with  so  much  of  laudation  be  clearly  identified  ? 

As  already  stated,  Pomet  has  figured  it,  and  his  engraving  is 
excellent.  But  Sloane  has  left  us  better  materials.  In  his  collection 
of  materia  medica,  now  in  the  British  Museum,  there  are  many 
well-preserved  specimens  of  the  drug  obtained  from  difierent 
persons  and  at  different  periods,  and  all  of  07ie  hind;  and  in  his 
voluminous  manuscript  catalogues  and  his  other  papers,  are  entries 
throwing  light  on  their  origin. 

The  first  notice  I  have  found  is  a  letter  from  Lisbon,  dated 
October  17th,  1699,  addressed  by  Joseph  Geston  to  John  Ellis,t 
in  which  the  writer  says  : — 

"  By  order  of  my  brother,  W™-  Geston,  I  send  you  here  inclosed  six  sticks  of 
Pareira  Brava,  or  Parra  Brava.  The  use  of  it,  I  am  informed,  is  in  powder, 
one  scruple,  and  to  the  strongest  patient  one  octave  [drachm]  in  Khenish  wine. 
.  .  .  Its  vertues  are  for  the  stone,  gravell,  obstruction  of  the  urine,  and  for 
the  colick,— a  very  excellent  remedy." 

Though  this  letter  is  not  addressed  to  Sloane,  nor  is  he  mentioned 
in  it,  yet  from  its  occurrence  among  his  correspondence,  there  can 
be  no  doubt  that  the  specimens  to  which  it  relates  were  intended 
for  him. 

The  entries  in  his  manuscript  catalogues,  which  are  in  his  own 
handwriting,  are  these  : — 

"  652.     Pareira  Brava. — From  BrasUe,  pretended  to  be  good  for  the  stone." 

"  4039,     Pareira  Brava. — A  root  used  in  the  stone." 

"  6708.  The  Pareira  Brava,  of  a  brown  colour,  from  Brazil,  said  to  be  the 
best  sort. — From  Mons^^-  Geoffroy." 

"  10471.  Sev"-  specimens  of  the  Pareira  Brava,  from  Lisbon,  accounted  a 
great  remedy  in  suppression  of  water  and  the  stone, — according  to  Mons^- 
Geoffroy,  the  Ambitua  or  Butua  of  Zanoni. — From  Dr.  Fuller,  Sevenoaks." 


*  Hill  judiciously  remarks  that  this  is  going  too  far  in  its  praise,  and  yet 
omitting  some  of  its  real  virtues.  "  It  is  certainly  a  diuretic,"  says  he,  "  of  no 
inferior  kind,  and  has  done  great  service  in  nephritic  cases  ;  and  in  plurisies 
and  quinzies  has  been  attended  with  more  success  than  almost  any  medicine  we 
know  of  singly.  In  suppressions  of  urine  scarce  anything  is  more  ef&cacious 
or  more  instantaneous  in  its  effect,  but  it  is  folly  to  infer  from  this  that  it  will 
dissolve  the  stone.  ...  In  cases  of  ulceration  of  the  kidneys  or  bladder, 
when  the  urine  is  purulent  and  voided  with  great  difficulty,  there  is  scarce  any- 
thing equal  to  this  root  as  a  remedy."— If is^.  of  Mat.  Med.,  1751,  p.  600. 

t  Sloane  MS.,  4045,  fol.  240. 
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In  1866,  I  applied  to  my  friend  Theodor  Peckolt,  druggist,  of 
Rio  de  Janeiro,  then  residing  at  Cantagallo  in  the  same  province, 
on  the  subject  of  Pareira  Brava,  in  consequence  of  which  I  received 
from  him  specimens  of  two  plants,  the  one  marked  Butua  or  Pareira 
hrava  legitinia,  the  other  Butinha  or  Pareira  hrava  miuda  (literally 
small  Pareira  hrava) ,  together  with  a  large  dried  entire  plant  of  the 
former.  The  herbarium  specimens  of  these  plants  presented  no 
characters  by  which  I  could  distinguish  them  as  two  species ;  and 
Mr.  Peckolt  subsequently  informed  me  that  their  difference  con- 
sists chiefly  in  habitj  and  that  the  first  or  legitimate  Pareira  brava 
is  found  in  much  drier  situations  than  the  small  sort  or  Pareira 
brava  miuda. 

I  have  also  received  specimens  from  my  friend  Mr.  J.  Correa  de 
Mello  of  Campinas,  marked  Parreira  hrava  jpequena  {small  Pareira 
hrava)  or  Ahuta  jpequena,  and  others  labelled  Leaves  of  the  plant  pro- 
ducing Pareira  hrava,  all  of  which  seem  referable  to  Mr.  Peckolt's  plant. 
Mr.  Correa  de  Mello  has  likewise  sent  me  the  dried  root,  and  I  have 
also  received  the  root  as  supplied  by  a  drug  house  of  Rio  de  Janeiro. 

Within  the  last  few  weeks  two  specimens  of  roots  bearing  some 
leaves,  marked  respectively  Pareira  hrava,  large  leaf,  and  Pareira 
hrava,  small  leaf,  have  been  presented  to  the  Pharmaceutical 
Society  as  well  as  to  myself,  by  Mr.  G.  B.  Francis,  of  the  firm  of 
Hearon,  Squire  and  Francis.  Between  these  two  sorts  I  fail  to 
recognize  any  difference. 

The  roots  of  Mr.  Peckolt's  Pareira  hrava  legitima,  those  sent  me 
by  Mr.  Correa  de  Mello,  and  those  received  from  Mr.  Francis,  com- 
pletely agree  with  Sloane's  specimens,  as  well  as  with  Pomet's  figure. 

As  to  the  plant,  I  identify  it  with  Chondodendron  *  tomentosum 
of  Ruiz  et  Pavon,  with  an  authentic  specimen  of  which  in  the 
herbarium  of  the  British  Museum  I  have  compared  it.  It  is  the 
Coccidua  Chondodendron  of  Do  Candolle  (Prod,  i.,  98),  and  has 
been  figured  as  Cocculus  {?)  platyphylla  by  Auguste  de  St.  Hilaire,t 
and  by  Eichler,J  as  Botryopsis  platyphylla,  Miers.     It  agrees  well 


•  Mr.  Miers  {Contributions  to  Botany,  iii.,  807)  contends  for  this  name  being 
written  Chondrodendron,  as  more  in  accordance  with  its  derivation  from  x<5»'5/t)os. 
But  I  thiuji  it  safer  to  retain  the  original  spelUng  as  accepted  by  all  botanists. 

t  Plantes  Usuelles  des  Brasiliens,  pi.  42. 

I  Martius,  Flor.  Bnis.,  fasc.  38,  tab.  48.  Eichler  makes  two  species  under  the 
name  of  Butryopsis,  Miers  eight,  six  of  them  being  apparently  forms  of  Ch. 
tomentosum.  Mr.  Miers*  species,  as  named  by  himself,  can  be  seen  in  the 
British  Museum,  and  a  type-specimen  of  the  plant  figured  by  Eichler  in  the 
Eew  Herbarium. 
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with  the  plate  of  Cissami^elos  Ahutua  in  Vellozo's  Flora  Fluniinensis  * 
with  which  Eichler  doubtfully  identifies  it. 

Chondodendron  tomentosum  has  been  found  in  various  parts  of 
Brazil,  where  it  is  known  as  Butua  and  Ahutua.  Its  raceme  of 
large  oval  berries,  exactly  like  a  bunch  of  grapes,  is  another 
evidence  that  it  is  the  plant  which  the  old  Portuguese   colonists 


BUNCH  OF  FRUITS  OF  ChondodendroTi  tomentosum. 

E.    ET    P.t 


*  Tom.  X,  tab.  140.     Mr.  Miers  regards  this  to  represent  his  Ahuta  macro- 
phylla,  a  very  different  plant. 

+  From  a  specimen  preserved  in  alcohol,  sent  to  me  by  Mr.  Peckholt. 


TRUB  PABBUU  BBATA — BOOT  OF  ChondodcndroH  tomentosum.* 


*  1.  From  a  sample  purchased  in  London  in  18G2.     2.  Sections  of  roots 
received  from  Mr.  J.  Correa  de  Mello. 
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called  Pareira  hrava  or  wild  vine.*  Neither  the  fruit  nor  the 
foliage  of  Cissampelos  Pareira  have  anything  about  them  suggestive 
of  a  grape  vine. 

The  root  of  Chondodendron  cannot  be  confounded  with  the  stem, 
which  is  woody  and  fibrous,  and  of  a  different  structure.  Geoffrey's 
description  of  the  former,  which  I  have  translated  at  page  25,  is 
correct  so  far  as  it  goes.  I  may  add  that  the  numerous  specimens 
I  have  seen  present  but  little  variation.  All  are  portions  of  a 
tortuous,  branching  root,  wrinkled  longitudinally,  and  having 
transverse  fissures,  constrictions,  or  ridges.  The  root  is  externally 
of  a  blackish-brown,  and  light  yellowish-brown  within.  In  Mr. 
Francis's  drug  there  are  young  roots  having  the  remnants  of  green 
aerial  stems  rising  from  their  upper  part.  In  Mr.  Peckolt's  speci- 
men the  aerial  stems  are  fully  preserved,  as  thick  as  the  finger, 
and  many  feet  in  length.  The  root  seems  to  be  gorged  with  juices, 
so  that  under  the  penknife  it  cuts  more  like  a  very  hard  fat  or  wax 
than  as  a  fibrous  wood.  In  transverse  section  it  does  not  display 
zones  of  the  same  regular  and  beautiful  definition  that  one  sees  in 
ordinary  Pareira  brava.  In  the  root  of  Chondodendron  there  is  a 
large  well-marked  central  column  composed  of  wedges  diverging 
from  a  common  axis,  round  which  are  arranged  a  few  concentric 
rings  intersected  by  wedge  shaped  rays  which  are  often  irregular, 
scattered,  and  indistinct.     The  axis  is  not  often  eccentric. 

In  Cissampelos  Pareira  the  root  and  stem  are  nearly  alike 
in  structure,  and  in  transverse  section  show  no  concentric  rings. 


TBANSVEESE  SECTION  OF  STEM  OF   Clssampelos  Pareira,  L.     From  a  Jamaica 

specimen. 

Those  received  from  Jamaica,  which  were  the  largest  that  could  be 
collected,  were  rarely  so  much  as  an  inch  in  diameter,  and  in  many 
localities  it  is  diflBcult  to  obtain  the  stem  or  root  thicker  than  a 
goosequill. 

*  In  Portuguese  the  word  is  written  Parreira,  and  signifies  a  vine  that  grows 
against  a  wall  or  over  an  arbour.    Pdrra  is  a  vine-leaf. 
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The  Pareira  brava  of  English  commerce  is  mostly  of  larger  size 
than  the  root  of  Chondodendron,  and  is  a  much  more  woody 
substance.  Its  internal  structure,  which  is  familiar  to  most 
druggists,  is  very  remarkable,  consisting  of  a  series  of  layers  which 


ROOT  (?)  COHMOKLT  KKOWK  AS  Pareira  brav<i,   \   i    i  kim-  i  ouslt  bsoarded  as 

DXBITXD  FBOU   CU8am})el>    r,ir(ir,i,  L, 
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are  often  developed  exclusively  in  one  direction.  Nothing  is  known 
of  the  botanical  origin  of  this  drug,  beyond  the  fact  that  the 
structure  of  the  wood  is  that  of  the  order  Me^iispermacece. 

Of  late  years  even  this  sort  has  become  rare,  and  its  place  has 
been  taken  by  a  drug  completely  devoid  of  medicinal  power.  This 
latter  consists  of  cylindrical  woody  truncheons,  which  have  an  in- 
ternal structure  not  very  diverse  from  that  represented  on  page  31, 
though  generally  less  eccentric,  with  always  a  distinct  central  pith. 
The  wood  is  tasteless,  and  often  seems  to  have  been  injured  by 
damp.     It  should  be  rigidly  excluded  from  pharmaceutical  use. 

Several  other  sorts   of  Pareira  brava   are   known — at    least  in 

South  America.     One,  of  which  there  is  a  parcel  now  in  the  London 

market,  is  remarkable  for  its  large  size,  and  for  being  internally  of 

*a  fine   yellow.      As   it   is   also   very    bitter,    it   probably   contains 

berberine. 

Another  sort "  is  derived  from  Ahuta  rufescens,  Aublet,  a  well- 
marked  plant  growing  in  Gruiana  and  North  Brazil.  Specimens  of 
a  thick  woody  root,  marked  Ahutua  grande  or  PaiTeira  hrava 
grande,  and  attributed  to  this  species,  have  been  sent  to  me  by  Mr. 
Correa  de  Mello  ;  they  exhibit  numerous  concentric  layers  traversed 
by  very  distinct,  dark  medullary  rays,  the  inter- radial  spaces  being 
white,  and  rich  in  starch.  It  is  apparently  a  well-marked  sort,  and 
one  I  have  not  seen  in  commerce.* 

In  conclusion  I  strongly  advocate  returning  to  the  use  of  the  root 
of  CJiondodendron,  which  is  the  drug  on  which  the  reputation  of 
Pareira  brava  was  originally  founded. 

In  Brazil  this  root  is  regarded  as  the  legitimate  sort,  and  is  still 
held  in  the  highest  esteem. 

Though  it  has  not  been  clearly  recognized  by  European  writers, 
it  is  not  altogether  unknown.  Guibourtf  seems  to  have  been 
acquainted  with  it,  and  even  correctly  surmised  its  botanical  origin. 
It  is  the  root  figured  by  Gobel  and  Kunze,J  and  there  is  an  old 
specimen  of  it  in  the   Pharmaceutical  Society's  Museum  marked 

*  When  Aublet  was  in  Guiana,  1762-64,  the  stems  of  Ahuta  rufescens  were 
shipped  to  France  as  Pareira  Brava  blanc.  He  says,  there  is  a  variety  of  the 
same  with  the  woody  parts  reddish,  which  is  known  in  Cayenne  as  Pareira 
Brava  rouge.  He  also  describes  and  figures  a  plant  he  calls  Ahuta  amara  or 
Pareira  Brava  jaune,  which  has  the  wood  yellowish  and  very  bitter. 

This  last  is,  I  think,  identical  with  the  yellow  wood  of  which,  as  I  have  said, 
there  is  a  quantity  now  on  sale  as  "  Pareira  Brava^ — See  Hist,  de  Plantes  de  la 
Guiane  Frangoise,  i.  (1775),  618-21,  tab.  250-51. 

t  Hist,  de  Drog.,  ed.  4,  iii.  (1850),  671. 

+  Pharm.  Waarenkunde,  ii.  (1830-34),  tab.  13,  fig.  1,  b,  c. 
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Pareira  hrava.  I  myself  met  with  it  in  the  market  in  1862.  Lastly 
Dr.  Squibb  has  pointed  out  *  that  some  small  lots  of  Pareira  brava 
imported  into  New  York  in  1871  consisted  in  large  part  of  a  drug 
entirely  different  from  any  previously  seen,  and  that  he  at  first 
supposed  it  an  adulteration  ;  but  that  subsequent  examination  had 
shown  him  that  the  drug  in  question  agreed  well  with  the  older 
descriptions  of  Pareira  brava,  and  especially  with  Pomet's  figure, 
so  that  he  was  convinced  it  was  true  Pareira  root.  From  Dr. 
Squibb's  description  I  feel  sure  that  the  drug  before  him  was  the 
same  as  that  to  which  I  have  called  attention  in  the  present 
paper. 

There  can  be  no  doubt  that  it  would  become  plentiful  if  the 
demand  should  arise,  and  that  it  would  advantageously  replace  the 
worthless  kind  now  found  in  the  drug  trade. 

PAPAVERACE^. 

On  a  New  Opium.  By  P.  Carles.  (Journ.  Pharrti.  Chi m.,  Aiih. 
series,  xvii.,  427.)  In  a  paper  recently  presented  to  the  Paris 
Society  of  Pharmacy,  the  author  gave  the  result  of  an  examination 
of  a  new  species  of  opium  which  has  been  met  with  in  commerce,  and 
which  is  described  as  coming  from  Persia.  This  opium  is  in  conical 
cakes,  weighing  about  440  grams,  and  covered  with  the  remnants 
of  poppy  leaves.  It  is  free  from  rumex  seeds.  Its  odour  does  not 
resemble  that  of  Smyrna  opium,  but  is  similar  to  that  of  green 
cofiee ;  when  heated,  however,  it  gives  off  a'  perceptible  odour  of 
chocolate.  It  is  soft,  like  fresh  opium,  which  is  due  to  5  GO  per 
cent,  of  moisture.  When  well  dried  it  is  easily  powdered,  but  it  is 
slightly  deliquescent.  The  paste  is  yellow,  and  does  not  turn  brown 
in  the  air.  Examined  by  the  naked  eye,  or  by  the  aid  of  a  glass,  it 
appears  very  fine  and  homogeneous.  It  mixes  easily  with  cold  water, 
without  requiring,  like  the  officinal  variety,  to  be  worked  up  in  the 
liquid.     The  solution  is  slightly  coloured. 

Whilst  Smyrna  opium  generally  yields  49  per  cent,  of  aqueous 
extract,  this  variety  yields  53  per  cent.  In  preparing  such  an  extract 
this  opium  always  presents  a  remarkable  peculiarity.  When  two- 
thirds  of  the  water  have  been  evaporated  in  a  water- bath,  crystalline 
crusts  are  formed,  which  sink  succeseively  to  the  bottom,  so  that 
when  the  liquor  is  allowed  to  cool,  it  nearly  forms  a  mass  in  conse- 
quence of  the  interlacing  of  the  crystals.  By  treating  such  a  mass 
with  water  the  author  has  obtained  110  per  cent,  of  pure  narcotine. 

•  Amer.  Journ.  Pharm.,  March  1,  1872,  107. 
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The  estimation  of  the  crude  opium  made  by  Fordos'  method,* 
gave  as  the  mean  of  two  operations. 

Morphine 8-40  per  cent. 

Narcotine 3-60 

That  is  to  say,  a  proportion  of  morphine  inferior  to  that  indicated 
for  the  Smyrna  species. f 

The  facility  with  which  this  opium  dissolves  in  water,  its  deli- 
quescence in  air,  etc.,  led  the  author  to  suspect  that  it  had  been 
adulterated  with  honey  or  glucose.  This  was  difficult  to  ascertain, 
since  the  presence  of  these  bodies  as  normal  constituents  in  Smyrna 
opium  has  been  announced  by  M.  Magnes-Lahens.  Experiment 
has  shown  that  these  two  species  clearly  reduce  the  cupric  solution ; 
but  it  is  a  question  whether  this  reduction  is  due  exclusively  to 
glucose.  Considering  the  number  of  products  contained  in  opium, 
some  of  which  belong  to  the 'glucose  family  and  reduce  the  blue 
liquor,  it  appeared  to  M.  Carles  that  fermentation  alone  could  decide 
the  point.  Parallel  experiments  were  therefore  made  with  the 
cupric  solution  and  fermentation;  Smyrna  opium  gave  a  few 
bubbles  of  carbonic  acid,;]:  and  the  variety  called  Persian  gave 
several  cubic  centmetres;  but  there  was  no  concordance  between 
these  results  and  those  given  by  the  Fehling  test,  which  the 
author  considers  to  be  corroborative  of  his  opinion  that  the  cupro- 
potassic  liquors  are  useless  for  the  exact  estimation  of  glucose  in 
opium,  and  that  recourse  should  be  had  to  fermentation.  In  the 
case  under  examination  the  so-called  Persian  opium  appeared  to 
contain  an  abnormal  quantity,  but  this  it  was  difficult  to  establish 
from  want  of  a  point  of  comparison. 

This  opium  differs  notably  from  that  described  as  Persian  by 
Guibourt.  §     According  to  him  that  kind  arrives  in  rolls,  wrapped 

*  In  following  this  process  the  morphine  is  not  precipitated  entirely  for 
several  days.  The  author  states  that,  with  the  opium  under  notice,  if  but  half 
the  quantity  of  ammonia  indicated  be  added,  the  narcotine  crystallizes  quickly 
in  a  state  of  purity,  whilst  the  morphine  remains  in  solution,  and  is  only  precipi- 
tated after  a  time.  This  peculiarity  appears  to  be  of  special  interest  to  persons 
preparing  morphine  with  the  opium  in  question. 

t  This  so-called  Persian  opium  the  author  considers  to  be  certainly  of 
medium  quality,  as  he  finds  that  Smyrna  opiums  containing  10  per  cent,  are  not 
the  most  common.  However,  as  the  Codex  has  adopted  that  standard  for 
opiums  of  good  quality,  he  considers  that  by  augmenting  the  weight  one  fifth, 
the  new  variety  might  supply  the  place  of  the  standard  Smyrna. 

I  1  cubic  centimetre  of  carbonic  acid  corresponds  to  3-88  m.  of  glucose. 

§  Drogues  Simples,  vol.  iii.,  p.  657. 


MATERIA   MEDIC  A.  35 

in  paper  and  weighing  20  grams.  It  yields  4  per  cent,  of  morphia, 
— or  according  to  Merck,  1  per  cent. — and  80*55  per  cent,  of  ex- 
tract. Guibourt  pointed  out  also  that  when  its  solution  was  evapo- 
rated a  white  crystalline  deposit  was  formed,  but  he  did  not  define 
its  nature. 

CRUCIFER^. 

The  Mustard  of  the  Pharmacopoeia.  T.  Greenish.  {Pharm. 
Journ.,  3rd  series,  iii.,  782.)  In  an  interesting  paper,  the  author, 
after  glancing  at  the  different  official  preparations  of  mustard  since 
it  was  first  introduced  into  the  Pharmacopoeia,  including  a  prepara- 
tion under  the  name  of  ^^  Infus.  Armoracice  Comp.,  1809  to  1851," 
directs  attention  to  a  paper  by  himself  in  the  Pharm.  Journ.,  1st 
series,  v.,  62.  He  then  refers  to  the  British  Pharmacopoeia,  where 
he  finds  that  both  black  and  white  mustard  seed  continue  to  be 
official,  but  that  there  is  an  alteration  in  the  directions  for  preparing 
the  Cataplasma  Sinapis,  the  result  being  a  reduction  in  the  tempe- 
rature at  which  it  is  produced.  The  author  then  proceeds  as 
follows  : — 

Black  mustard  contains  two  proximate  principles,  myrosin  and 
rayronic  acid,  the  latter  in  combination  with  potash,  and  it  is  to 
their  mutual  reaction  that  the  formation  of  the  volatile  oil  is  due. 
Myrosin  is  an  albuminous  substance,  soluble  in  cold  and  in  luke- 
warm water,  but  coagulated  by  heat,  alcohol,  and  acids.  Here 
we  have  a  reason  for  the  successive  alterations  in  the  mustard 
cataplasm. 

If  black  mustard  flour  be  mixed  with  cold  water,  or  water  at  a 
temperature  below  100°  P.,  the  whole  of  the  volatile  oil  it  is  capable 
of  yielding  may  be  obtained  from  it.  If  the  temperature  of  the 
water  bo  140°  or  thereabouts,  it  does  not  yield  more  than  half  the 
quantity,  and  at  180°  very  little  oil  can  be  distilled  from  it.  These 
variations  are  due  to  the  partial  or  entire  coagulation  of  the 
myrosin  present.  In  making  the  cataplasm  of  the  British  Pharraa- 
copceia,  I  find  that  when  the  linseed  meal  is  added  to  the  boiling 
water  the  temperature  is  reduced  to  180°,  and  after  the  addition  of 
the  mustard  to  1G0°.  Either  of  these  temperatures  is  too  high  for 
the  full  development  of  the  volatile  oil. 

I  would  therefore  suggest  an  alteration  in  the  directions.  Let  the 
mustard  be  first  mixed  with  two  or  three  ounces  of  water  under 
100°,  or  lukewarm.  Boil  the  remaining  part  of  the  wat<3r,  with 
which  mix  the  linseed  meal,  and  add  this  to  the  mustard,  which  has 
had    time    to   develop   its   pungency.      The    temperature    of    the 
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cataplasm  will  then  be  about  120°.  It  will  be  found  at  once  fully 
efficient  and  about  double  the  strengtb  of  that  made  by  the  present 
formula  ;  and  this,  in  many  instances,  may  be  of  the  utmost  im- 
portance. 

It  is  the  speedy  action  which  gives  to  a  mustard  poultice  an 
advantage  over  a  blister. 

The  question  will  naturally  occur,  why  mix  white  with  black 
seeds  ?  The  explanation  is  this.  The  quantity  of  myrosin  in  the 
black  mustard  seed  is  not  sufficient  for  the  decomposition  of  all  the 


myionate  of  potassium  present,  and  as  the  white  mustard  seed 
contains  a  large  quantity  of  myrosin  and  no  myronate  of  potassium, 
it  is  added  with  advantage  and  economy.  If  water  be  added  to  pure 
flour  of  black  mustard  seed,  the  essential  oil  allowed  to  form  and 
then  removed,  a  further  addition  of  flour  of  white  mustard  seed 
will  again  give  rise  to  more  essential  oil,  and  thus  prove  that  all  the 
myronate  has  not  been  decomposed  by  the  quantity  of  myrosin 
naturally  present  in  the  black  seed ;  and  I  believe  that  by  decom- 
posing this  excess  of  myronate  of  potassium,  the  bitter  taste  in  the 
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black  mustard  can  be  entirely  removed,  making  it  more  agreeable 
for  table  use. 

I  do  not  know  a  better  or  more  interesting  subject  than  mustard 
for  tbe  "  'prentice  hand  "  of  the  student  using  his  microscope  for  the 
advancement  of  pharmacy.  Let  him  take  a  black  mustard  seed ; 
soak  it  an  hour  in  cold  water,  then  boil  it  in  a  dilute  solution  of 
caustic  potash  (about  1  part  of  liq.  potasses  to  20  of  water).  He 
will  then  be  able  to  separate  the  three  coats  of  which  the  integument 
is  composed,  and  study  them  under  his  microscope.  I  have  several 
slides  of  these  three  coats,  from  which  the  accompanying  woodcut 
has  been  made.  The  middle  coat  is  the  characteristic  coat  of  the 
black  mustard  seed,  and  contains  the  colouring  matter ;  an  intimate 
acquaintance  with  these  coats  will  teach  him  what  is  black  mustard 
when  he  meets  with  it  under  the  microscope.  In  the  top  right-hand 
corner  is  a  drawing  of  the  characteristic  cell  of  the  white  mustard. 
Then  let  him  take  a  sample  of  commercial  mustard,  place  a  little  of 
it  with  a  drop  of  water  on  his  slide,  and  cover  it  with  a  glass,  and 
with  a  power  of  250  to  300  linear  he  will  see  starch-grains.  If  his 
eye  has  not  been  accustomed  to  recognize  starch-grains  under  the 
microscope,  let  him  touch  the  contents  of  the  slide  with  a  drop  of  a 
solution  of  six  drops  of  tincture  of  iodine  to  an  ounce  of  water,  when 
the  granule  of  starch  will  assume  a  faint  violet  colour.  And  I 
would  here  caution  him  against  a  mistake  he  may  be  likely  to 
commit.  If  he  mixes  the  mustard  with  water  in  a  watchglass, 
adding  a  small  quantity  of  this  very  dilute  solution  of  iodine,  the 
dovelopment  of  the  volatile  oil  will  decolourize  any  starch  that  may 
be  present  before  it  is  examined. 

SAPINDACE^. 

Guarana.  J.  Hallawell.  (Pharm.  Journ.,  3rd  series,  iii.,  773.) 
The  author  contributes  the  following  remarks  on  this  drug,  which 
lias  lately  attracted  considerable  attention,  and  in  so  doing  acknow- 
ledges his  indebtedness  to  a  paper  by  Dr.  Leconte,  of  Paris,  for 
some  valuable  information  : — 

Guarana  is  a  substance  prepared  by  the  South  American  Indians 
for  commerce,  from  the  seeds  of  the  Paullinia  sorhilis,  a  climber  of 
the  family  of  the  Sapiiidacece,  growing  in  Brazil.  The  cultivation 
of  this  plant,  called  also  "Narana,"  i.e.,  a  climbing  plant,  has  during 
the  last  few  years  enormously  increased,  owing  to  its  introductior 
into  Europe  as  a  medicinal  agent.  The  exportation  of  it  at  the  pre- 
sent time,  according  to  Brazilian  returns,  in  one  year,  being  put 
down  as  30,000  kilos.,  about  30  tons. 
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Panllinia,  in  a  wild  state,  grows  to  a  height  of  from  10  to  12 
metres  (or  about  36  to  40  feet),  but  its  seeds  are  only  used  by  the 
natives  themselves.  Those  of  the  cultivated  plant  are  reserved  ex- 
clusively for  the  preparation  of  guarana  intended  for  sale.  The 
plant  is  propagated  from  the  seed,  but  still  better  from  cuttings  of 
the  plant.  It  produces  fruit  from  the  third  year  after  planting,  and 
after  that  period  requires  to  be  pruned,  exactly  as  a  vine.  It  flowers 
in  July ;  the  fruit  is  ripe  in  November.  It  will  be  remembered  that 
these  are  the  earliest  months  of  spring  in  that  latitude.  The  fruit, 
said  to  be  scarcely  larger  than  a  walnut,  contains  five  or  six  seeds. 
By  careful  cultivation,  each  stem  will  furnish  four  kilos.,  or  about 
9  lbs.  of  seed  annually,  and  vrill  live  for  forty  years.  The  fruit  of 
the  plant  cultivated  in  the  neighbourhood  of  Mauhe  is  preferred. 
Topiriambaranas  had  for  a  long  time  the  monopoly  of  the  production 
of  guarana,  but  subsequently  it  was  found  at  Moxos  and  Chiquitos, 
and  lastly  at  Villa  Boa. 

The  Mauhees  prepare  it  as  follows :  they  remove  the  seeds  from 
the  capsules  in  November,  and  dry  them  in  the  rays  of  the  sun. 
After  having  slightly  roasted  them  over  a  charcoal  fire,  they  reduce 
them  to  a  fine  powder  in  stone  mortars,  or  in  stones  hollowed  for 
the  purpose ;  they  then  moisten  the  powder  with  a  little  water,  and 
expose  it  to  the  dew  by  night.  In  this  way  they  produce  a  hard  paste, 
often  increased  in  bulk  by  mixing  seeds  and  fragments  of  seeds. 
They  afterwards  roll  it  into  cylinders  of  12  to  16  oz.  each,  rounded 
at  each  extremity. 

These  cylinders  or  rolls  are  dried  in  the  sun  or  in  the  chimneys 
of  their  huts.  They  measure  10  to  20  centimetres  (4  to  8  inches)  in 
length,  and  3  to  5  centimetres  (or  1^  to  2  inches)  in  breadth. 

These  cylinders  are  so  hard  that  they  have  to  be  broken  with  an 
axe,  or  reduced  to  powder  by  means  of  a  rasp.  The  difierent 
manipulations  by  which  the  mass  is  rendered  hard,  conduce  to  its 
preservation  in  a  perfect  state  for  many  years.  For  exportation, 
the  cylinders  are  enveloped  in  cocoa-nut  leaves,  and  packed  in 
baskets.  It  is  in  this  form  that  the  guarana  appears  in  the  Euro- 
pean markets,  though  the  samples  sent  from  the  Province  of  the 
Amazons  to  the  Paris  Exhibition  resembled  pineapples  in  form. 

With  reference  to  these  cylinders,  Professor  Wiesner  says,  "At 
first  sight  one  might  think  that  the  hard  compact  mass  of  the 
cylinders  of  guarana  no  longer  possesses  the  organic  structure  of  the 
seeds.  It  is  not  so.  If  we  immerse  a  morsel  of  guarana  in  distilled 
water,  the  mass  will  give  to  the  water  a  brownish  colour,  which 
changes  to  a  kind  of  light  pulp,  from   which  the  bulkier  grains 
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separate.  If  this  matter  be  spread  out  and  examined  by  tbe  micro- 
scope, it  will  be  seen  clearly  that  the  grains  and  fractions  of  grains 
are  nothing  more  than  fragments  of  seeds,  readily  recognized  by 
their  alveolar  texture,  and  that  the  earthy  portion  of  the  mass  re- 
presents Tvell-defined  histological  elements.  Among  all  the  samples 
that  I  have  analyzed,  I  have  not  found  one  mixed  with  tapioca.  It 
is,  then,  an  error  to  suppose  that  that  substance  is  necessary  for  the 
preparation  of  the  mass  of  guarana." 

Guarana,  when  perfectly  pure,  has  the  appearance,  when  fractured, 
of  a  piece  of  mosaic  work,  generally  of  a  darkish  colour.  The  sur- 
face is  of  a  shiny  or  greasy  appearance,  and  the  structure  amygdaloid. 
In  the  middle  of  somewhat  uniform  masses  are  imbedded  smaller 
morsels  of  two  to  three  millimetres  in  diameter  (yV  iii-  to  ^  in.),  of 
which  some  are  of  a  darker,  and  others  of  a  lighter  shade  than  the 
mass  itself.  Almost  all  of  these  are  covered  over  with  a  whitish 
layer,  not  clearly  definable.  The  substance  is  very  hard  and  is 
crushed  with  difficulty  in  a  mortar.  The  powder  is  of  a  bright 
brown  or  cinnamon  colour,  but  with  very  little  smell.  But  when  it 
has  been  closely  corked  up  for  some  time,  or  when  it  has  been  left 
a  few  instants  in  contact  with  the  sides  of  a  hot  vessel,  it  acquires 
a  peculiar  odour.  Heated  slightly  in  the  open  air  it  has  the  smell 
and  taste  of  roasted  coffee.  Guarana  in  a  mass  has  the  bitter  styptic 
taste  of  the  cocoa-berry;  it  softens  in  water,  giving  the  liquid  a 
brownish  colour,  while  the  insoluble  portions  lose  little  by  little  all 
their  colour  in  the  menstruum. 

True  guarana  is  distinguished  from  the  inferior  qualities  by  its 
greater  hardness  and  specific  gravity;  the  powder  being  of  a 
reddish  grey,  whilst  that  of  the  sophisticated  product  is  of  a  whiter 
appearance. 

Guarana  is  for  the  Indians,  at  the  same  time,  an  indispensable 
aliment  and  a  universal  remedy.  They  live  almost  entirely  on  what 
is  called  "  agua  branca,"  a  mixture  of  the  powder  and  cold  water, 
somewhat  resembling  chocolate.  They  reduce  the  mass  to  powder 
by  means  of  a  particular  kind  of  fish  bone  or  by  sharp  stones. 
The  Indians  have  all  the  appearance  of  the  freshness  and  vigour  of 
those  who  live  on  animal  food.  They  make  use  of  it,  medicinally 
prepared,  with  great  success  in  the  cases  of  diarrhoea  and  dysentery 
80  frequent  and  so  serious  in  their  country ;  and  in  convalescent 
stages  it  is  used  as  a  tonic  and  stomachic. 

The  Brazilians  and  the  civilized  Indians  learnt  from  the  Mauh6es 
the  value  of  guarana,  and  at  first  bought  it  at  very  high  prices^ 
They  employ  it  for  the  same  purposes,  modifying  its  bitter  and 
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styptic  taste  hj  means  of  sugar.  It  is  now  to  be  found  in  several 
Pharmacopoeias,  and  is  considered  specially  eflBcacious  in  cases  of 
sick-headache. 

Dechastilus  has  found  in  this  plant  the  following  substances : 
gum,  starch,  a  resinous  matter  of  a  reddish-brown  colour,  a  fatty 
oil  coloured  green  by  chlorophyll;  tannin,  colouring  solutions  of 
iron  green ;  and  a  crystallizable  substance  possessing  the  chemical 
properties  of  caffeine. 

More  recent  analyses,  due  to  Trommsdorf,  Petzholt,  and  Sten- 
house,  have  shown  that  the  crystallizable  substance  alluded  to  by 
Dechastilus  is  identical  with  the  alkaloid  of  tea  and  coffee.  These 
chemists  have  found  in  addition  saponin,  carbonates  and  phosphates 
of  soda,  potash,  and  lime.  While  tea  contains  but  '06  to  2  per 
cent,  and  coffee  '02  to  '08  per  cent,  of  caffeine,  these  chemists  have 
found  in  guarana  4  to  4'28  per  cent.,  and  as  much  as  5  per  cent.,  of 
this  substance. 

Trousseau  gave  guarana  in  quantities  of  1  or  2  grams  (15  to  30 
grains),  not  all  at  once,  but  distributed  into  several  doses.  This 
dose,  he  says,  is  sufficient  to  remove  the  most  severe  headache. 
Recent  trials  have  proved,  however,  that  this  quantity  may  be 
increased;  two  grams  (30  grains)  may  be  administered  at  once, 
and  repeated  in  a  couple  of  hours  if  necessary. 

(Esculus  Pavia,  Linn. — Red  Buckeye.  E.  C.  Batchelor.  (Amer. 
Journ.  Pharm.,  4th  series,  iii.,  145.)  The  author  was  led  to  the 
examination  of  this  plant,  which  grows  in  the  Southern  States  of 
America,  in  consequence  of  the  numerous  deaths  among  cattle  which 
were  attributed  to  their  having  partaken  of  it  as  food. 

The  results  of  his  investigation,  which  are  given  in  detail  in  the 
Amer.  Journ.  of  Fharm.,  show  that  the  plant  contains  several  prin- 
ciples, among  which  is  one  termed  by  the  author  a  peculiar  gl ucoside, 
to  which  he  attributes  the  poisonous  effects  of  the  plant  when  eaten. 
The  symptoms  exhibited  by  animals  to  whom  a  small  quantity  of 
this  glucoside  was  given,  were  great  uneasiness  in  fifteen  minutes, 
stupor,  starting  and  jerking  of  the  muscles,  protruding  eyes,  and 
frothing  at  the  mouth.  These  symptoms,  it  will  be  seen,  resemble 
those  of  poisoning  by  strychnia. 

The  following  chemical  reactions  characterize  this  glucoside  : — 

1.  Sulphuric  acid  yields  a  rich  yellow  solution,  which  a  drop  of 
water  changes  to  reddish-purple ;  on  heating,  purple  flocks  are  de- 
posited, and  the  liquid  exhales  the  odour  of  fatty  acids.  Upon 
cooling,  the  colour  changes  to  a  beautiful  dark  purple. 

2.  Its  solution  in  aqueous  alkalies  does  not  solidify  when  warmed. 
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3.  Its  aqueous  solution  is  not  precipitated  by  acetate  or  sub- 
acetate  of  lead. 

4.  It  is  freelj  soluble  in  water,  making  a  frotby  solution,  which 
is  acid  to  litmus.  Insoluble  in  ether  and  chloroform,  soluble  in 
alcohol. 

6.  It  is  not  precipitated  from  its  aqueous  solutions  by  baryta 
water. 

MELIACE^. 

Chemical  Examination  of  the  Bark  of  the  Azadirachta  Indica. 
J.  Broughton.  (Pharm.  Journ.,  3rd  series,  iii.,  992.)  The  use  of 
the  bark  of  this  well  known  tree,  generally  called  the  Wim  tree,  is 
quite  general  throughout  India  as  a  tonic  and  febrifuge.  The  taste 
of  the  bark  is  intensely  bitter,  as  is  also  that  of  the  leaves,  though 
these  latter  are  not  used  medicinally  except  as  an  external  poultice 
to  prevent  glandular  swellings  from  coming  to  maturity.  The 
seeds  yield  a  considerable  amount  of  oil,  which  has  also  a  strong, 
bitter  taste,  and  is  used  for  lamps  and  in  medicine.  The  roots  are 
said  to  have  vermifuge  properties,  but  the  main  virtues  of  the  tree 
reside  in  the  bark. 

The  bitter  principle  is  due  to  a  resin,  which  it  is  very  difficult  to 
obtain  in  a  state  of  purity.  The  author  succeeded  in  obtaining  a 
nitro-compound,  which  yielded  a  silver  salt,  not  however  crystalline, 
from  which  he  ascribes  to  the  resin  the  formula,  Cgg  H50  On,  that 
of  the  nitro-compound  being  CggH^g  (NO)^  O^^.  The  resin  is  not, 
therefore,  an  alkaloid,  as  it  contains  no  nitrogen.  If  required  for 
medicinal  purposes,  the  most  suitable  and  convenient  mode  of  ad- 
ministration would  be  an  alcoholic  solution  of  the  resin. 

The  leaves  also  contain  a  bitter  principle,  more  readily  soluble 
in  water,  the  bark  also  contains  this  in  addition  to  the  resin 
already  described.  It  has  similar  properties  to  the  resin,  of  which 
It  is  an  hydrate.  No  peculiar  alkaloid  is  contained  in  the  leaves. 
The  powerful  smell  of  the  tree  is  well  known,  but  it  is  not  due 
to  the  presence  of  a  sulphuretted  oil  as  has  been  surmised.  A  con- 
densed account  of  the  therapeutics  and  chemistry  of  the  Azadirachta 
Indica  is  to  be  found  in  the  Indian  Pharmacopoeia,  from  which,  how- 
ever, the  author  differs  in  some  points. 

GERANIACEiE. 

Indian  Oil  of  Geranium.  By  O.  Jacobsen.  (U Union  Phar- 
maceutlqucy  xiii.,  231.)  According  to  Gladstone  the  essence  of  gera- 
nium is  a  mixture  of   several  compounds  which   are   diflBcult   to 
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separate  by  distillation.  Jacobsen  has  found  that  this  essence 
sometimes  contains  copper  as  well  as  alcohol  or  an  oxygenated  fixed 
oil  added  fraudulently ;  but  that  it  is  nearly  entirely  formed  of  a 
compound  (Coq  H^g  Og),  boiling  at  232-233°  C,  which  he  has  named 
geraniol. 

Geraniol  is  a  very  refractive  colourless  liquid,  inactive  upon 
polarized  light,  insoluble  in  water,  miscible  with  alcohol  and  ether ; 
its  odour  recalls  that  of  the  rose.  It  does  not  solidify  at  15°  C, 
alters  but  slowly  in  the  air,  and  at  15°  C.  has  a  density  of  0"855. 
Treated  with  fused  potash  it  yields  valerianic  acid,  A  mixture  of 
bichromate  of  potash  and  sulphuric  acid  furnishes  with  this  essence 
valerianic  acid  and  succinic  acid.  Nitric  acid,  sp.  gr.  1'2,  attacks  it 
energetically  and  gives  rise  to  several  products. 

The  formula  of  geraniol,  C20  Hjg  Og,  sTiows  that  it  is  a  body 
isomeric  with  Borneo  camphor,  or  borneol,  as  well  as  with  certain 
principles  contained  in  the  essential  oils  of  cajeput,  hop,  coriander, 
and  Osmiotopsis  acteriscoides.  This  relation  gives  a  special  interest 
to  the  following  reactions  : — 

Acids  combine  with  geraniol,  with  elimination  of  water,  yielding 
ethers  corresponding  to  those  produced  with  borneol.  Hydrochloric 
ether  (C20  H^y  CI),  which  is  formed  by  the  action  of  gaseous  hydro- 
chloric acid  upon  geraniol,  is  liquid,  yellowish,  and  has  a  camphora- 
ceous  and  aromatic  odour.  The  author  has  also  obtained  the  bromide, 
iodide,  cyanide,  sulphocyanide,  valerianate,  cinnamate,  and  benzoate. 
He  has  also  prepared  the  hydric  ether,  C^q  Hg^  O2,  by  heating  in  a 
water-bath  the  geraniol  with  alcoholic  potash.  It  is  a  colourless 
liquid,  rather  lighter  than  water,  with  an  odour  of  mint,  and  boils  at 
187°  to  190°  C. 

When  geraniol  is  treated  with  chloride  of  zinc,  a  carbide  of 
hydrogen  is  formed,  Cgo  H^g,  liquid,  colourless,  of  a  characteristic 
odour,  boiling  at  162°  to  161°  C,  sp.  gr.  0-842  at  20°  C,  oxidizing 
rapidly  in  contact  with  air,  without  action  upon  polarized  light,  and 
furnishing  a  crystalline  hydrochlorate. 

CANELLACE^. 

CanellaB  Alhse  Cortex.  Microscopical  Characters.  H.  Pock  ling- 
ton.  {Pharm.  Journ.,  3rd  series,  iii.,  702.)  It  requires  a  little  care 
to  secure  a  perfect  section  of  this  bark,  on  account  of  the  ease  with 
which  certain  cells  on  the  exterior  tear  away  from  the  softer  cells 
beneath  ;  but  if  the  cutting  be  from  the  outer  surface  inwards, 
this  source  of  difficulty  is  reduced  to  a  minimum.  The  usual 
reagents  are  used,  with  the  additional  use  of  the  B.P.  solution-  of 
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indigo,  which  in  this  case  has  advantages  over  the  magenta  solution 
generally  used. 

Beginning  with  the  outside  of  the  bark,  we  have  first,  "  stellate" 
cells,  analogous  to  those  found  in  cassia  and  cinnamon,  but  some- 
what difierent  in  size  and  shape,  and  wholly  situate  on  the  outer 
surface  of  the  bark,  where  they  form  a  tolerably  continuous  layer 
of  varying  thickness,  ranging  from  two  to  six  or  eight  cells  thick. 
They  are  porous,  the  pores  being  few  and  large.  The  successive 
deposits  of  thickening  matter  are  not  very  evident  without  the  use 
of  powerful  reagents,  and  they  stain  intensely  with  magenta,  pro- 
longed boiling  in  alcohol  not  removing  the  colour  entirely.  Indigo 
and  logwood  solutions  do  not  permanently  stain  them,  but  the  latter 
stains  the  original  cell- wall  of  these  thickened  cells  and  also  the 
pores,  rendering  these  latter  very  perceptible.  This  latter  reaction 
is  probably  not  chemical  but  mechanical,  the  minute  pores  retaining 
the  dye  longer  than  the  exposed  cell  surfaces.  The  whole  of  the 
other  tissues  of  the  bark  excepting  the  resin  receptacula,  it  may  be 
noted,  permanently  stain  with  the  logwood  fluid.  The  general  shape 
of  the  thickened  cells  is  ovate,  but  more  or  less  globose  ones  are 
frequent.  Within  the  layers  of  stellate  cells  are  many  layers  of  thin- 
walled  parenchymatous  cells,  containing  various  minute  granules  of 
starch  and  other  matters,  some  of  which,  apparently  allied  to 
chlorophyll,  stain  intensely  with  magenta.  Amongst  these  cells  are 
distributed  very  irregularly  large  receptacula  containing  a  light- 
yellow  coloured  oleo-resinoid  substance.  On  removing  this  it  is 
found  that  the  walls  of  the  containing- cell  are  thin,  imperforate,  that 
they  stain  intensely  with  magenta,  and  do  not  permanently  stain 
with  logwood.  That  their  walls  are  very  thin  is  shown  by  their 
slight  action  upon  a  selenite  plate  by  polarized  light ;  for  when  freed 
from  their  cont-ents  they  scarcely  raise  or  depress  the  colour  of  even 
the  teint  sensible  film,  the  very  delicate  red-violet.  With  these 
parenchyma  cells  are  a  few  liber  bundles,  not  many.  The  liber  proper 
forms  the  lighter  internal  surface  of  the  B.P.  description. 

It  is  chiefly  remarkable  for  the  great  number  of  sphaDraphides 
arranged  linearly  among  the  liber  cells,  as  seen  in  cross  section, 
and  apparently  composed  of  oxalate  of  lime.  These  are  almost 
wholly  confined  to  the  layer  bounding  the  inner  surface  of  the  bark. 
The  liber  cells  are  hollow,  little  thickened,  and  frequently  contain 
minute  granules  of  starch  and  other  granular  substances.  The  me- 
dullary rays  and  oblong  or  sub-cylindrical  cells  associated  with 
the  liber  are  not  very  interesting.  The  cells  of  the  medullary  rays 
are  nearly  square,  with  incomplete  parietal  adhesion,  and  contain 
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considerable  quantities  of  minute  starch  granules,  spherical  or  ovate, 
doubly  refractive,  and  giving  a  black  cross.  A  large  number  of 
cells  associated  with  these  square  cells,  and  forming  part  of  the 
medullary  rays,  contain,  each  cell,  singly,  spheeraphides  imbedded  in 
a  semi-granular  substance  (probably  semi-fluid  w^hen  the  bark  is 
fresh)  of  apparently  a  saccharine  nature,  and  unless  this  be  removed 
by  maceration  in  water,  and  subsequently  in  alcohol,  the  polariscope 
and  chemical  reactions  of  the  crystals  will  be  but  feeble. 

In  conclusion  it  may  be  remarked  that  the  structure  of  Canella 
alba  bark  is  somewhat  complex,  but  not  difficult  of  study  to  a  mi- 
croscopist  of  moderate  experience,  although  there  are  features,  such 
as  the  nature  of  the  contents  of  some  of  the  cells,  notably  of  the 
liber  cells  and  medullary  rays  that  are  almost  or  quite  beyond  the 
reach  of  present  micro-chemical  histology. 

RUTACE^. 

Cusparise  Cortex.    Microscopical  Characters.     H.  Pocklington. 

(Pharm.  Jouni.,  3rd  series,  iii.,  663.)  This  bark  is  readily  examined 
after  a  few  days'  maceration  in  cold  water,  and  presents  hardly  any 
difficult  features.  Commencing  with  the  exterior  we  find  flattened 
cubic  cells,  thin  walled  and  devoid  of  contents,  and  of  no  special 
interest  whatever.  Beneath  these  are  the  more  important  paren- 
chymatous layers,  with  specialised  cells  and  liber  bundles.  The 
outer  cells  of  this  layer  are  compressed  somewhat,  are  thin 
walled,  and  contain  a  yellowish  colouring  matter.  A  few  liber 
bundles  and  raphide  receptacula  are  seen  in  these  outermost  layers, 
but  these  latter  are  much  more  numerous  in  the  layers  of  un- 
compressed cells  next  in  order.  These  cells  are  also  thin  walled 
of  varied  shape,  and  contain  only  starch,  a  little  colouring  matter, 
and  a  granulated  nitrogenous  substance.  They  are  remarkably 
irregular  in  size  and  shape,  and  their  adhesion  to  each  other  by 
no  means  complete.  Apparent  intercellular  spaces  exist,  and  are 
filled  with  a  brown  resinoid  substance.  Special  cells  containing 
raphides,  acicular  and  intensely  doubly  refractive,  are  frequent  in 
portions  of  this  layer,  and  require  a  little  care  in  examination,  as  at 
first  sight  their  raphidian  contents  are  not  to  be  distinguished. 
Rupture  of  the  enveloping  membrane  of  course  sets  the  matter  at 
rest.  Interspersed  with  the  raphide-bearing  cells  are  large  cells 
with  thin  walls,  containing  a  brown  colouring  matter  similar  to 
that  already  spoken  of.  Unless  care  be  taken  in  removing  this 
matter  by  means  of  ether,  or  bisulphide  of  carbon,  and  alcohol,  the 
specialised  character  of  the  cells  containing  it  will  not  be  evident. 
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Their  walls  are  exceedingly  thin,  and  the  whole  cell  is  frequently 
torn  away  by  the  cutting  instrument  employed,  leaving  a  hole  that 
might  be  mistaken  for  a  large  intercellular  space.  It  is  best  to 
watch  the  action  of  the  solvents  employed  under  a  magnifying  glass. 
The  cell  walls  of  these  receptacula  stain  intensely  with  magenta,  and 
are  best  seen  when  so  stained.  On  the  innermost  margin  of  these 
parenchymatous  cells  are  seen  large  liber  bundles,  very  distinguish- 
able in  a  magenta-stained  transverse  section,  but  best  studied  in  a 
vertical  section. 

The  liber  cells  are  of  considerable  length,  are  wholly  filled  with 
secondary  deposits,  and  not  specially  interesting.  Within  these  are 
the  newer  layers  of  the  bark,  containing  large  oval  resin-receptacula, 
a  few  raphide  cells,  and  a  variety  of  granular  substances.  The 
medullary  rays  extending  as  far  as  the  liber  bundles,  are  formed  of 
cubic  cells  filled  with  a  nitrogenous  substance,  which  stains  in- 
tensely with  magenta,  and  containing  also  small  quantities  of 
starch. 

SIMARUBACE^. 

Simarubae  Cortex.  Microscopical  Characters.  H.  Pocklingtor. 
(Pharm.  Journ.,  3rd  series,  iii.,  824.)  This  bark  hough  generally 
used  is  not  in  the  B.P.  General  structure  loose  and  spongy ;  me- 
dullary rays  narrow  and  sinuous,  or  wider  and  straight ;  liber  cells 
small,  not  numerous,  and  with  thin  walls  ;  stellate  cells  numerous, 
large,  porous,  isolated,  and  aggregated  in  groups  of  three  to  six, 
sometimes  more.  Such  is  a  brief  general  descnption  of  the 
structure  of  this  bark,  and  with  a  few  remarks  on  the  most  impor- 
tant parts  will  sufiBce. 

The  first  point  that  strikes  one  is  the  exceeding  thinness  of  tho 
walls  of  the  whole  of  the  cells  except  the  stellate  ones,  and  the 
thickness  and  solidity  of  these.  The  liber  cells  themselves  are 
almost  wholly  unthickened,  and  short  tubular  cells  with  relatively 
large  central  cavities.  With  these  are  associated  almost  globose, 
thin  cells,  containing  prismatic,  doubly  refractive  crystals,  minute, 
and  easily  mistaken  for  air-bubbles.  Exceptionally  long  liber  cells 
occasionally  occur,  and  are  apparently  minutely  porous,  judging  from 
certain  dispersive  optical  phenomena. 

The  stellate  cells  have  generally  very  largo  central  cavities,  tho 
smaller  cavities  being  nearly  filled ;  they  are  very  hard,  minutely 
porous,  and  the  successive  deposits  of  sclerogen  can  only  be  seen 
with  difficulty,  in  many  instances  only  after  the  prolonged  use  of 
powerful  reagents. 
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It  is  not  an  easy  bark  to  examine,  and  cannot  be  properly  ex- 
amined when  dried.  An  investigation  of  a  fresh  specimen  would  be 
interesting.  A  dried  specimen  affords  a  good  subject  wherewith  to 
test  the  progress  of  a  student.  Magenta- stained  sections  are  the 
most  useful.  Transverse  sections  unstained  show  but  little.  Radial 
sections  are  at  once  the  most  difficult  to  make  and  the  most  valuable. 
The  absence  of  the  bark  from  the  Pharmacopoeia,  and  the  impossibility 
of  studying  it  in  dried  specimens,  are  sufficient  excuses  for  treating 
it  with  greater  brevity  than  its  interest  structurally  warrants. 

Notes  on  Indian  Simaruhaceae.  A.  W.  Bennett.  (Pharm. 
Journ.,  3rd  series,  iii.,  801,  841,  881.)  The  author,  in  a  series  of 
papers  which  are  printed  in  full  in  the  Pharm.  Journ.  gives  a  detailed 
account  of  the  botanical  characters  and  medicinal  properties  of  a 
number  of  plants  belonging  to  the  natural  order  Simarubacese, 
which  he  considers  to  be  interesting  in  a  medical  point  of  view,  in 
consequence  of  the  intensely  bitter  properties  displayed  by  their 
bark  and  some  other  parts  of  the  plant. 

ANACARDIACE^. 

The  Double  Melting-Point  of  Japanese  Vegetable  Wax,  and  the 
Employment  of  this  Wax  in  Pharmacy.  By  Dr.  Roue  her.  (Journ. 
Pharm.  Chim.,  4th  series,  xvi.,  20.)  The  vegetable  wax  which  is  the 
product  of  the  Bhus  succedaneum,  and  is  sometimes  called  indiffer- 
ently Chinese  or  Japanese  wax,  presents  some  peculiarities  in  its 
fusion  and  solidification,  which  are  considered  by  the  author  worthy 
of  notice.  The  melting-point  indicated  by  authors  is  from  40°  to 
42°  C.  In  this  it  differs  considerably  from  other  vegetable  waxes,  as 
will  be  seen  from  the  following  table  taken  from  the  Traite  de  Ghimie 

of  Pelouze  and  Fremy  : — 

Melts  at 

China  Wax 83°C. 

Andaquies  Wax 77 

Palm  Wax  {from.  Ceroxylon  andicola)      .         .     75 
Myrtle  Wax  (from  Myrica  cerifera)  .         .     47*5 

Carnahuba  Wax  (from  a  North  Brazilian  palm)*  83*5 
Ocuba  Wax  (from  Myrtstica  ocuba  and  other 

Myristicce) 36'5 

Bicuhiba  Wax  (from  Myristica  hicuhiha)         .     35*0 

The  specimens  operated  upon  were  obtained  from  two  different 
sources.  One  kind  was  in  cubes  of  about  500  grams,  covered  with 
an  efflorescent  layer,  whitish,  and  resembling  white  soap.     This  was 

*  From  the  leaves  of  Gorypha  cerifera. — ^Ed. 
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supplied  as  coming  from  Japan.  The  second  kind  was  in  tablets, 
from  the  shape  and  appearance  of  which  the  substance  seemed  to 
have  been  melted  and  moulded  in  Europe.  The  two  kinds  were 
found  to  possess  the  same  properties. 

In  observing  the  melting-point  of  the  bodies  examined,  the  author 
nsed  verj  slender  closed  tubes  (about  15  mm.  wide),  on  the  lower 
third  of  which  the  substance  was  uniformly  spread  in  a  thin  layer. 
These  tubes  were  plunged  in  water  at  various  temperatures,  and  the 
points  of  opacity,  semitransparence,  complete  transparence,  and 
running  down  the  side  of  the  tube  were  noted.  The  following  were 
the  results  with  the  Japanese  wax.  From  40°  to  45°  C.  the  wax 
remained  opaque,  if  the  temperature  were  raised  one  degree  at  a 
time ;  from  45°  to  50°  C.  the  wax  became  more  and  more  trans- 
parent without  perceptibly  running  ;  at  53°  C.  it  was  transparent 
and  nearly  melted  ;  at  54°  it  was  completely  melted.  If  then  it  was 
suddenly  raised  to  a  temperature  sufficiently  beyond  its  melting 
point,  and,  after  cooling,  plunged  into  water  at  42°  C,  it  melted  into 
a  transparent  liquid.  So  that  this  wax  has  two  melting-points, 
separated  from  each  other  by  twelve  degrees,  namely,  42°  and  54" 
C,  the  higher  being  attained  by  raising  the  temperature  progress- 
ively and  slowly. 

Japan  wax  is  not  the  only  body  presenting  similar  anomalies  in 
its  points  of  fusion  and  solidification.  According  to  the  researches 
of  M.  Duffy,  natural  stearin,  under  the  influence  of  heat,  undergoes 
three  distinct  modifications  : — 
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It  is  remarkable  that  the  passage  of  stearin  from  one  of  these 
modifications  to  another  takes  place  under  conditions  of  heating  it 
above  the  melting-point,  and  of  cooling  it,  similar  to  those  which  in- 
duce like  changes  in  Japan  wax. 

The  same  phenomena  are  observed  with  monomargarin,  which 
melts  at  52°,  56°,  and  62°  C,  according  to  the  manner  in  which  it  has 
been  exposed  to  the  action  of  heat. 

Finally,  the  artificial  palmitins  present  melting  and  solidification 
points  very  distant  from  each  other  : 

Monopalmitin  melts  at  58°  0.  and  solidifies  at  45^  0. 
Dipalmitiu  „      „  69°        „  „  „  51" 

Tripalmitin         „       „  CO*        „  „  „  46° 

Natural  palmitin,  also,  the  composition  of  which  corresponds  with 
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that  of  tripalmitin,  has,  according  to  Duffj,  three  distinct  melting- 
points,  namely,  46°,  617°  and  628°  C. 

Without  insisting  upon  the  slight  difference  there  is  between  these 
last  two  melting-points  of  natural  palmitin,  and  without  raising 
the  question  whether  Japan  wax  should  be  considered  pure  palmi- 
tin, the  author  considers  it  worthy  of  note  that  both  specimens  of 
Japan  wax  examined  by  him,  obtained  from  different  sources,  pre- 
sented but  two  melting-points  instead  of  three,  and  these  were 
separated  by  more  degrees  than  those  of  either  natural  or  artificial 
palmitin  s. 

In  order  to  ascertain  whether  the  Japan  wax  operated  upon  was 
composed  of  a  mixture  of  two  or  more  substances,  the  separation 
of  which  might  influence  the  phenomena  of  fusion,  it  was  dissolved 
in  boiling  90°  alcohol.  Upon  cooling,  the  greater  part  of  the  wax 
separated.  This,  dried  in  the  open  air  during  several  days,  retained 
a  rather  large  proportion  of  water  which  w^as  disengaged  by  heat. 
Deprived  of  its  water  it  presented  exactly  the  same  points  of  fusion, 
42°  and  54°  C,  and  comported  itself  between  these  two  extremes  in 
the  same  manner  as  that  which  had  not  undergone  alcoholic  treat- 
ment. 

Beeswax  presents  nothing  similar,  two  specimens,  one  white  and 
the  other  yellow,  having  melted  at  a  single  temperature  between 
62-5°  and  64°  C. 

The  introduction  of  Japan  wax  into  pharmacy,  and  its  substitu- 
tion for  beeswax,  suggested  a  comparison  of  the  melting-points  of 
cerates  prepared  from  these  two  substances  in  the  proportion  of  ten 
parts  of  wax  to  thirty-five  parts  of  olive  oil.  The  following  were 
the  results : — 

Cerate  of  Ja;pan  Wax  and  Olive  Oil. — At  30°  0.  commencement  of 
fusion,  which  quickly  stopped,  the  cerate  becoming  again  opaque 
and  solid  on  the  sides  of  the  tube.  From  32°  to  45°  C.  the  semi- 
transparent  cerate  ran  slowly  and  difficultly  down  the  sides.  At 
46°  C.  it  readily  melted  into  a  transparent  and  rather  mobile  fluid. 
In  this  state  if  it  were  raised  to  50°  C,  afterwards  spread  in  a  thin 
layer,  allowed  to  cool,  and  then  plunged  into  water  at  32°  0.,  it  col- 
lected at  the  bottom  of  the  tube  as  a  transparent  but  syrupy  liquid. 
Raised  again  to  50°  C,  then  placed  in  water  at  30°  C,  it  became 
transparent,  but  only  ran  very  slowly.  Once  more  raised  to  50°  C, 
and  then  placed  in  water  at  28°  C,  it  was  transparent,  but  did  not 
run,  and  gradually  regained  its  opacity.  Thus  a  mixture  of  35  parts 
of  oHve  oil  with  ten  parts  of  wax  had  the  effect  of  lowering  its 
lower  melting-point  ten  degrees, — ^from  42°  to  32°  0.     The  higher 
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melting-point  was  lowered  eiglit  degrees, — from  54°  to  46°  C. 
This  cerate,  therefore,  like  the  wax  it  contains,  has  two  melting- 
points,  the  difference  between  them  being  14  degrees,  from  32°  to 
46°  C. 

Cerate  of  White  Beeswax  and  Olive  Oil.  At  39°  C.  it  commences 
to  lose  a  little  of  its  opacity.  From  42°  to  52°  0.  it  is  more  and 
more  translucent ;  at  54°  C.  transparent;  at  56°  C.  runs  slowly ;  at 
57°  C.  it  flows  readily.  So  that  the  mixture  of  olive  oil  with  bees- 
wax, in  the  proportions  indicated,  lowers  the  melting-point  of  the 
latter  about  seven  degrees.  Just  as  there  is  a  difference  of  ten  degrees 
between  one  of  the  melting-points  of  Japan  wax  and  that  of  bees- 
wax, so  there  is  a  difference  of  ten  degrees  between  the  melting-points 
of  the  two  cerates. 

If  it  were  desired  to  distinguish  between  the  cerate  of  vegetable 
wax  and  that  of  beeswax,  the  single  observation  of  the  melting- 
point  would  not  be  sufficient,  since  this  might  depend  upon  the  pro- 
portion of  olive  oil  present.  But  the  existence  of  only  one  melting- 
point  in  beeswax  cerate  might  be  a  useful  indication  to  detect  the 
presence  of  Japan  wax,  or  probably  also  of  margarin  or  stearin. 

It  is  besides  possible  to  distinguish  between  cerate  prepared  from 
beeswax  and  that  from  Japan  wax  by  the  action  of  a  strong  alco- 
holic solution  of  caustic  potash,  which  dissolves  entirely,  even  after 
cooling,  the  cerate  of  vegetable  wax,  and  only  dissolves  very  incom- 
pletely that  containmg  beeswax. 

It  will  be  seen  what  would  be  the  consequences,  in  a  pharmaceuti- 
cal point  of  view,  entailed  by  the  substitution  of  Japan  wax  for  befes- 
wax  in  preparations  having  wax  for  their  base.  The  melting-points 
of  all  these  preparations  would  bo  considerably  lowered.  The 
cerate,  in  particular,  would  melt  at  the  temperature  of  the  human 
body — between  37°  and  38°  C,  the  mean  between  the  two  extreme 
points  of  fusion ;  whilst  the  official  cerate  does  not  become  transpa- 
rent through  partial  fusion,  except  at  four  or  five  degrees  above  the 
physiological  temperature,  and  does  not  melt  entirely  at  less  than 
17  degrees  beyond  it.  Great  circumspection  is  therefore  required 
in  replacing  beeswax  by  Japan  wax  in  pharmaceutical  prepara- 
tions. 

AMYRIDACE^. 

The  Botanical  Ori^n  and  Country  of  Myrrh.*  D.  Hanbnry. 
(Fharm.  Jouru.j  3rd  series,  iii.,  821.  Reprinted  from  Ocean  High- 
ways.)     In  the  following  paper,  the  author  explains  the  state  of  our 

*  Wc  print  this  important  paper  entire. — Ed. 
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knowledge  with  regard  to  the  geographical  origin  of  myrrh,  and 
indicates  the  direction  in  which  new  investigations  should  be 
made  : — 

Myrrh  is  a  gum-resin  exuding  from  the  stem  of  a  small  tree  or 
shrub  which  is  a  native  of  the  hot  and  dry  countries  around  the 
southern  extremity  of  the  Red  Sea.  Though  the  substa.nce  itself 
has  been  known  to  mankind  from  the  remotest  period  of  history, 
and  though  it  has  been  among  the  most  precious  articles  of  ancient 
commerce,  the  tree  which  affords  it  is  almost — perhaps  altogether — 
unknown  to  botanists.  Whether  the  myrrh- tree  belongs  to  a  single 
species  is  doubtful ;  it  is  more  probable  that  the  drug  is  furnished 
by  two  or  three  distinct  but  allied  species. 

Let  us  now  consider  what  has  been  ascertained  on  the  subject. 
In  1820-26,  the  German  traveller,  Ehrenberg,  visited  the  countries 
bordering  the  Red  Sea,  and  among  other  places,  Ghizan  (Jhizan  or 
Jezan),  a  town  or  village  lying  on  the  Arabian  coast  in  latitude  16® 
40' N.,  opposite  to  the  group  of  islands  called  the  Farsan  Archi- 
pelago,— that  is  to  say,  about  300  miles  north  of  the  straits  of  Bab- 
el-Mandeb.  Here,  and  on  the  neighbouring  mountains  of  Djara  and 
Kara  (which  I  do  not  find  on  any  map  I  have  been  able  to  consult) , 
he  discovered  myrrh-trees,  forming,  as  he  says,  the  underwood  of  a 
forest  of  Acacia,  Moringa,  and  Euphorbia.  From  these  myrrh-trees, 
he  states,  he  picked  some  very  fine  myrrh.  He  also  obtained  her- 
barium specimens  which  the  botanist,  Nees  von  Esenbeck,  described 
and  figured  under  the  name  of  Balsamodendron  myrrha, — thus,  as 
it  would  seem,  completely  settling  the  question. 

A  few  years  ago,  Ehrenberg's  herbarium  was  incorporated  in  the 
Royal  Herbarium  of  Berlin,  and  these  myrrh-tree  specimens  were 
re-examined  by  Dr.  Otto  Berg,  with  results  which  doubtless  occa- 
sioned him  some  surprise.  He  found  in  fact,  that  Ehrenberg's  Arabian 
myrrh-tree  comprised  two  vei?y  distinct  plants,  namely,  that  figured 
by  Yon  Esenbeck,  and  another  to  which  was  attached  (correctly,  let 
us  hope)  Ehrenberg's  own  tickets,  stating  that  from  it  he  had  got 
myrrh.  Berg  gave  the  new  myrrh-tree  the  name  of  B.  Bhrenler- 
gianum. 

Whether  myrrh  is  collected/ro?Ji  loth  we  do  not  know.  Ehrenberg 
himself  does  not  assert  that  the  natives  about  Ghizan  collect  myrrh 
at  all ;  and  the  myrrh  of  commerce  is  certainly  not  brought  from 
that  neighbourhood. 

Whence,  then,  is  myrrh  brought  ?  Vaughan,  who  was  port- 
surgeon  at  Aden  in  1852,  says  that  a  little  is  obtained  on  the  south 
coast  of  Arabia,  about  40  miles  to  the   east  of  Aden.     But  this 
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Arabian  myrrh,  of  which  I  have  seen  samples,  has  not  (although 
pure  and  clean)  exactly  the  characters  of  true  myrrh,  and  there  is 
good  reason  to  believe  it  the  produce  of  another  species  than'  that 
affording  the  latter.  However  this  may  be,  the  Aden  myrrh-tree  is 
wholly  unknown  to  botanists.  Yaughan  further  pointed  out  that 
myrrh,  which  is  more  commonly  known  at  Aden  by  its  Indian  name 
of  Hera-hSl  than  by  its  Arabic  designation  of  Mar,  is  collected  in 
great  quantities  by  the  Somali  tribes  occupying  the  country  between 
Zeila  and  Cape  Gardafui ;  and  that  it  is  also  brought  from  Harar 
(otherwise  called  Hurrur  or  Adari),  a  commercial  town  of  the  in- 
terior, about  175  miles  south-west  of  Zeila.  Harar  was  visited  in 
1855  by  Burton,  who  describes  it  as  the  "  great  half-way  house  for 
the  produce  of  Efat,  Gurague,  and  the  Galla  countries.  The  drug 
arrives  at  the  great  fair  of  Berbera  held  in  November,  December, 
and  January,  and  is  bought  up  by  the  Banians  of  India  for  shipment 
to  Aden  and  Bombay. 

Cruttenden,  who  visited  the  Somali  coast  in  1843,  and  was  after- 
wards assistant  political  agent  at  Aden,  says  myrrh  is  brought  from 
the  Wadi  Nogal,  a  valley  debouching  into  the  Indian  Ocean,  south 
of  Cape  Gardafui,  in  about  latitude  8°  N.,  and  from  its  bordering 
districts  of  Ogahden,  Murreyhan,  and  Agahora.  He  says  further 
that  the  mountains  at  the  back  of  Bender  Mirayeh  (a  town  about 
20  miles  south-west  of  Has  Filek,  on  the  Somali  coast)  afford  it, 
and  that  the  drug  is  brought  to  Bender  Mirayeh  for  sale. 

Whether  it  is  true  myrrh  which  is  produced  in  these  districts  of 
the  Somali  country,  or  whether  it  is  another  kind  of  myrrh  called 
by  the  Arabs  JBisa-hol,  and  which  is  chiefly  consumed  in  India  and 
China,  is  an  open  question. 

Again,  it  has  been  stated  on  very  good  authority,  that  myrrh  is 
produced  in  the  country  lying  between  Tajiira  and  Shoa.  Sir  W. 
Comwallis  Harris,  who  was  chief  of  a  mission  to  the  latter  country 
in  1841,  found  the  myrrh-tree  between  Waramilli  and  Naga  Koomi, 
that  is,  about  200  miles  from  Tajiira,  on  the  road  to  Ankober,  the 
capital  of  Shoa.  In  an  appendix  to  his  narrative,  he  names  as 
localities  for  the  plant,  the  Adal  desert,  the  jungle  of  the  Hawash, 
and  the  borders  of  Efjit. 

It  will  thus  bo  seen  that  four  districts  are  asserted  to  produce 
myrrh,  namely — 1.  The  country  about  Ghizan,  on  the  eastern  shore 
of  the  Red  Sea ;  2.  Tho  southern  Arabian  coast  eastward  of  Aden ; 
3.  The  Somali  country  south  and  west  of  Capo  Gardafui ;  and  4. 
The  region  lying  between  Tajura  and  Shoa,  including  Harnr.  to  tho 
south-east. 
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Furtliermore,  thej'e  are  certainly  three  varieties  of  myrrh  which 
may  well  be  derived  from  as  many  distinct  species  of  myrrh-tree. 

What  are  required  for  the  botanical  elucidation  of  the  origin  of 
-myrrh  are  numerous,  well-preserved,  pressed  and  dried  specimens 
■of  the  tree,  which  ought  to  include,  in  addition  to  foliage,  the 
flowers  and  fruits ;  specimens  of  the  exudation  of  the  tree  should 
also  be  collected,  in  order  that  competent  persons  may  pronounce 
whether  it  is  true  myrrh  or  not.  Information  as  to  the  collection 
of  the  drug  in  any  one  of  the  localities  named  could  not  fail  to  be  of 
interest. 

The  myrrh-trees  appear  to  be  of  low  stature  and  unattractive 
aspect,  rigid,  often  spiny,  with  scanty  foliage,  minute  flowers,  and 
small,  oval,  dry  berries. 

LEGUMINOS^. 


Gum  Arabic.  Dr.  Graeger.  (Neues  Jahrhuch  filr  Pharmacies 
xxxviii.,  129,  and  Pharm.  Journ.,  3rd  series,  iii.,  973.)  Formerly 
gum  arabic  was  generally  considered  to  be  a  vegetable  principle 
similar  to  sugar  and  starch,  and  it  is  not  many  years  since  Fremy 
for  the^first  time  called  the  attention  of  chemists  to  the  special 
relations  which  existed  between  the  organic  substance  of  the  gum 
and  the  mineral  elements  or  residues  of  its  ash.  The  researches  of 
Fremy  relative  to  this  question  not  being  generally  known,  a  brief 
resume  of  them  may  be  given  here. 

;  Just  as  the  part  played  by  its  inorganic  elements  is  not  yet 
exactly  defined,  so  there  exists  little  precise  information  respecting 
the  physiological  phenomena]  attending  the  formation  of  the  gum 
itself.  It  is  known  that  the  abnormal  formation  of  gum  in  certain 
trees  takes  place  at  certain  periods,  at  the  same  time  as  that  of  the 
ligneous  parts,  and  at  their  expense  ;  but  it  is  not  known  to  the  trans- 
formation of  what  matter  the  production  of  gum  is  due.  One  thing 
is  surprising,  that  a  neutral  substance  like  gum  should  proceed  from 
an  acid  fruit. 

It  had  previously  been  remarked  that  under  certain  circumstances, 
gTim  submitted  to  the  action  of  concentrated  sulphuric  acid  was 
changed  into  a  new  body  entirely  insoluble  in  water.  This  takes 
place  when  an  aqueous  solution  of  gum,  so  concentrated  that  it  will 
scarcely  run,  is  poured  into  a  suitable  vessel  containing  strong  sul- 
phuric acid, — care  being  taken  not  to  mix  the  two  liquids, — and 
left  in  contact  for  several  hours.  The  gum  is  changed  into  a  kind 
of  membrane  that  is  insoluble  even  in  boiling  water.  If  water  and 
a  slight  quantity  of  some  alkali  be  added,  and  the  mixture  slightly 
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heated,  this  substance  dissolves  into  a  clear  liquid,  from  which  it  is 
not  precipitated  by  an  acid,  showing  that  it  has  undergone  a  new 
modification  by  which  it  has  again  become  soluble.  The  insoluble 
membranous  substance  was  named  by  Fremy  metagummic  acid ;  the 
soluble  modification  of  it  as  changed  by  alkalies  has  received  the 
name  of  gummic  acid.  Ordinary  gum  arabic,  then,  contains  a  sub- 
stance insoluble  in  water, — metagummic  acid, — which,  like  oenanthic 
and  lactic  acids,  loses  its  insolubility  by  the  action  of  alkalies,  and  is 
transformed  into  gummic  acid,  combining,  like  them,  with  the  alkali 
to  form  a  true  salt. 

These  data  of  Fremy  have  to  the  present  time  neither  been  con- 
tradicted nor  confirmed;  they  have  been  little  noticed,  although 
there  can  be  no  doubt  that  they  would  be  of  great  importance  to 
vegetable  physiology. 

In  taking  up  the  investigation,  the  author  proposed  first  to  deter- 
mine with  precision  the  bases  combined  with  the  gummic  acid,  and 
also  to  find  a  method  of  preparing  pure  metagummic  acid,  that  em- 
ployed by  Fremy  not  appearing  to  be  sufficiently  practical,  since  it 
is  always  difficult  to  free  the  viscous  mass  from  the  last  traces  of 
sulphate  of  lime  and  sulphuric  acid. 

Analysis  was  made  of  some  picked  gum,  clear  and  free  from 
powder.  Gum  dried  in  the  air  was  found  to  contain  11*6  per  cent. 
of  water,  the  composition  being — 

Organic  matter 86-25 

Ash 3-15 

Water 11-60 

The  composition  of  anhydrous  gum  was — 

Ash 3-563 

Organic  matter 96-437 

The  ash  was  analyzed,  with  the  following  result : — 
I.  n.  m. 

Limo  .  .  46-70  .  .  64-63  .  .  44-53 
Magnesia  .  12-61  .  .  14-38  .  .  26-18 
Potash    .        .    40-69     .        .     30-99     .        .     29-29 

These  constituents,  calculated  as  potash,  are  equal  to  the  following 
amounts  of  that  base  : — 

I.  II.  III. 

128-27      .         .         .      134-10      .         .         .      122-91 

Adopting  3'563  per  cent,  as  the  average  quantity  of  ash  contained  in 
dried  gum,  it  appears  that  9G437  parts  of  organic  matter  wore  com- 
bined with  an  average  of  4*45  parts  of  potash  or  2*644  parts  of  lime. 
It  is  not  surprising,  says  Fremy,  that  gum,  which  is  a  salt  of  lime, 
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contains  only  3  per  cent,  of  that  base.  Gummic  acid  has  a  very- 
feeble  capacity  of  saturation,  which  is  generally  the  case  with  all 
the  gelatinous  acids  in  proportion  as  they  approach  organic  vegetable 
products  ;  their  capacity  of  saturation  augmenting  in  proportion  as, 
transformed  by  chemical  means,  they  depart  from  their  primitive 
organic  form. 

The  numbers  given  above,  coincide  with  the  results  of  a  great 
number  of  experiments,  showing  that  the  proportions  between  the 
bases  of  the  gum  and  the  organic  matter  are  constant,  and  are  not 
dependent  upon  circumstances  by  which  the  quantity  of  lime  might 
be  augmented  or  decreased. 

Preparation  and  Properties  of  Metagurmnic  Acid,  One  principal 
reason  why  metagummic  acid  bo  long  remained  unknown  was,  that 
it  is  not  produced  except  under  special  circumstances.  Gelis  had, 
it  is  true,  shown  that  gum  became  insoluble  in  water  after  exposure 
during^several  hours  to  a  temperature  of  125°  C,  and  that  it  again 
became  soluble  if  it  were  boiled  in  water  a  sufficiently  long  time. 
It  was  also  known  that  in  heating  a  concentrated  solution  of  gum 
with  strong  sulphuric  acid,  besides  sulphate  of  lime,  an  insoluble 
viscous  body  was  precipitated.  But  the  examination  of  the  bodies 
so  obtained  could  not  be  carried  further,  since  through  the  quantity 
of  lime  present  in  the  first  it  became  too  soluble  when  experimented 
on,  and  the  second  could  not  be  freed  from  the  sulphate  of  lime  and 
the  sulphuric  acid.  The  plan  adopted  by  the  author  is  to  pour  a 
cooled  mixture  of  50  c.c.  of  92°  alcohol,  10  c.c.  of  water,  and  5  c.c. 
of  strong  sulphuric  acid,  upon  25  grams  of  perfectly  pure  gum,  and 
allow  them  to  remain  together  for  twenty-four  hours,  stirring  fre- 
quently. The  whole  is  then  thrown  upon  a  filter  in  connection  with 
an  air-pump,  and  the  undissolved  portion  is  washed  several  times 
with  alcohol.  It  is  then  placed  in  a  vessel  nearly  full  of  distilled 
water,  shaken  and  washed  by  decantation  until  it  gives  no  reaction 
either  of  lime  or  of  sulphuric  acid.  The  metagummi«  acid  has  then 
the  appearance  of  a  slightly  ©paline,  colourless,  translucent  jelly,  of 
which  the  volume  is  ten  or  twelve  times  that  of  the  gum  employed 
to  produce  it.  In  order  to  dry  it,  it  is  shaken  in  a  linen  bag  to  re- 
move moisture ;  then  placed  in  a  vessel  and  alcohol  poured  upon  it. 
This  causes  it  to  contract  a  little ;  the  supernatant  liquor  is  removed, 
and  fresh  alcohol  poured  on.  It  becomes  pulverulent,  is  thrown  on 
a  filter,  and,  when  drained,  the  powder  is  pressed  between  linen  and 
left  to  dry  in  the  air,  which  it  does  in  a  few  minutes. 

Metagummic  acid   so  dried  resembles  exactly  white  gum  arabic, 
with  a  slight  yellow  tint ;  reduced  to  a  fine  powder  it  is  perfectly 
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wliite.  It  has  neither  odour  nor  taste,  but  it  exercises  a  decided 
acid  reaction  upon  blue  litmus  paper.  It  will  absorb  15  per  cent,  of 
water  from  the  air,  but  without  becoming  humid.  It  is  not  soluble 
in  cold  water  (which  causes  it  to  swell  into  a  voluminous  gelatine), 
or  in  boiling  water.  It  dissolves,  however,  in  dilute  alkaline  solu- 
tions, when  the  alkali  does  not  exceed  the  quantity  necessary  to 
dissolve  it.  When  there  is  excess  of  alkali,  the  solution  acquires  a 
colour  varying  from  yellow  to  dark-brown,  in  consequence  of  the 
decomposition  that  takes  place  ;  metagummic  acid  is  thereby  changed 
into  gummic  acid,  and  in  this  manner  salts  of  potash,  soda,  mag- 
nesia, baryta,  etc.,  may  be  obtained,  which  all  form  colourless  and 
mucilaginous  solutions  like  gum.  Acids  do  not  precipitate  meta- 
gummic acid  from  these  solutions,  but  if  they  are  evaporated  to 
dryness  and  treated  as  before  with  alcohol  and  sulphuric  acid, 
metagummic  acid  is  reproduced. 

The  author  also  obtained  the  metagummic  salts  of  copper  and  of 
zinc:  the  first  is  insoluble,  and  forms  a  pale  blue  precipitate;  the 
zinc  salt  is  slightly  soluble. 

Fremy  found  the  elementally  composition  of  metagummic  acid  to 

be— 

I.  II.  m. 

Carbon       .        .        .    41-10  40-82  40-96 

Hydrogen  .         .         .       5-93  G-16  6-01 

Oxygen      .        .        .    52-97  53-08  53-03 

According  to  this  its  formula  would  be  C^  Hg  0^,  approaching  the 
formula  of  metapectic  acid,  Cg  Hg  O^.  Hence  it  would  appear  to 
resemble  the  pectic  or  gelatinous  bodies,  rendering  the  hypothesis 
probable  that  gum  is  due  to  phenomena  analogous  to  those  which 
give  rise  to  the  pectic  bodies.  The  resemblance  would  bo  still  more 
complete  if  future  research  should  discover  in  plants  a  substance 
analogous  to  the  pectones,  of  which  gum  would  be  a  product  of  trans- 
formation. 

It  will  be  seen  from  the  foregoing  that  gum  arabic  cannot  be 
considered  an  immediate  vegetable  principle,  but  I'ather  a  mixture 
of  the  metagummates  of  potash,  lime,  and  magnesia.  Experiment 
has  not  yet  shown  whether  the  proportions  of  these  salts  in  gums  are 
always  the  same  ;  but  it  is  probable  that  they  are  very  variable,  for 
there  is  no  reason  why  these  several  bases  should  not  substitute  one 
another  according  to  the  nature  of  the  soil.  The  substitution  would 
have  no  effect  upon  the  appearance  of  the  gum  or  its  properties  ;  the 
various  metagummates  all  forming  colourless  solutions  of  the  same 
consistence,  except    the  ammoniacal  salt,  its  solution  being  more 
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liquid  than  the  others.  All  these  bases  are  chemically  combined 
with  the  gnmmic  acid. 

Preparation  of  Gumynic  Acid.  For  this  purpose  pure  metagummic 
acid  was  dissolved  in  an  exactly  measured  quantity  of  lime  or 
baryta  water.  A  sufficient  quantity  of  oxalic  or  sulphuric  acid — 
according  as  lime  or  baryta  was  used — was  added  to  neutralize  the 
alkali.  As  the  milky  liquid  so  produced  could  not  be  cleared  by 
filtration,  it  was  allowed  to  stand  some  time.  In  this  manner  a 
solution  of  gummic  acid  was  obtained,  still  a  little  opaline,  but 
perfectly  colourless.  Evaporated  to  dryness  it  yielded  a  transparent, 
hard,  brittle  substance,  an  aqueous  solution  of  which  was  strongly 
acid,  and  less  viscous  than  a  solution  of  an  equal  quantity  of  ordinary 
gTim.  Its  reactions  with  alkalies  and  their  salts  were  the  same  as 
those  of  metagummic  acid. 

CopaibaB  Resina.  Dr.  S.  Wilks.  {Lancet,  1873,  i.,  898.)  The 
writer  states  that  he  has  successfully  employed  the  "  resina  copaibae" 
as  a  substitute  for  the  simple  copaiba  when  a  diuretic  was  required. 
He  recommends  the  following  formula,  which  was  suggested  by  Mr. 
G-errard,  the  dispenser  at  Guy's  Hospital. 

p,    Besin  of  Copaiba 5iii. 

Eectified  Spirit "yr. 

Spirit  of  Chloroform 5I. 

Mucilage  of  Acacia Jil* 

Water,  to Jxii. 

Mix.    An  ounce  ( =  15  grains)  to  be  taken  three  times  a  day. 

Subsequently,  however,  Mr.  Gerrard  finding  that  the  mixture  as 
thus  made  had  a  tendency  to  deposit  its  resin  after  standing  a  day 
or  two,  suggested  the  following  improved  formula  (Pharm.  Journ. 
[3]  iy.,  63)  :- 

p.    Eesin  of  Copaiba 15  grains. 

Compound  Powder  of  Almonds     .         .         30      „ 
Water,  to      .....         .  1  ounce. 

Rub  the  resin  with  the  powder  until  well  incorporated,  then  add 
the  water  after  the  manner  of  forming  an  emulsion. 

This  forms  a  cream-coloured  emulsion  of  a  very  satisfactory  cha- 
racter, having  a  faint  smell  of  copaiba.  This  may  be  removed  by 
the  addition  of  compound  tincture  of  lavender,  which  at  the  same 
time  imparts  an  agreeable  pink  tinge. 

The  pure  resin  is  free  from  the  odour  of  the  oleo-resin,  but  pos- 
sesses equal  diuretic  power.  It  may  also  be  given  in  the  form  of 
pills,  in  which  case  three  pills,  containing  5  grs.  of  the  resin  in  each, 
are  to  be  taken  three  times  a  dav. 
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Test  for  Balsam  of  Peru.  By  H.  Hager.  (L' Union  Pharma- 
ceidique,  xiv.,  184.)  If  two  or  three  cubic  centimetres  of  balsam  of 
Peru  be  shaken  with  five  or  six  cubic  centimetres  of  petroleum  spirit, 
the  mixture  separates  upon  being  allowed  to  stand,  into  a  black 
brown  layer  and  a  limpid  and  colourless  or  slightly  yellowish 
layer,  and  is  easily  decanted.  If  the  balsam  be  adulterated,  this 
latter  layer  is  turbid  and  coloured,  while  the  viscous  residue  which 
separates  is  more  fluid,  which  renders  decantation  more  difficult. 
Sometimes  the  brown  residue  is  pulverulent. 

EOSACEJE]. 

Attar  of  Roses.  Dr.  R.  Baur.  (Dingl.  Polyt.  J.,  cciv.,  253- 
256,  and  Journ.  Ghem.  Soc,  2nd  series,  x.,  937.)  The  author,  having 
had  the  opportunity  of  collecting  some  pure  oil  of  roses  which  was 
distilled  under  his  own  observation,  has  submitted  it  to  an  examina- 
tion with  a  view  to  establishing  the  relation  existing  between  its 
two  constituents,  elaeoptene  and  stearoptene  (rose  oil  camphor).  The 
latter  when  pure  is  a  colourless,  scentless,  solid  body,  which  by  the 
action  of  the  weakest  oxidizing  agents,  is  converted  into  the  odorous 
fluid  elasoptene ;  but  as  the  oil  is  valued  in  commerce  by  the  ease 
with  which  it  solidifies,  the  conversion  of  the  scentless  solid  into  the 
oil  would  reduce  instead  of  increasing  the  selling  value  of  the 
product. 

A  quantity  of  oil  was  freed  as  far  as  possible  from  the  camphor 
by  exposing  it  to  a  low  temperature,  and  then  submitting  the  mass 
to  centrifugal  action,  repeating  this  operation  on  the  fluid  portion 
as  long  as  any  solid  separated  from  it  on  exposure  to  a  freezing 
mixture. 

The  oil  so  obtained  was  added  to  a  strong  acoholic  solution  of 
hydrochloric  acid,  in  which  lumps  of  zinc  were  immersed,  and 
allowed  to  stand  for  some  days  at  ordinary  temperatures.  At  the 
end  of  that  time,  some  quantity  of  a  crystalline  solid  had  separated, 
which,  after  washing  with  75  per  cent,  spirit,  presented  all  the 
characteristic  physical  properties  of  the  natural  stearoptene.  Its 
melting-point  is  +  33°  C. 

CUCURBITACE^. 

Bitter  Apple  as  an  Article  of  Food.  F.  A.  Fluokiger.  (N. 
Bepcrt.  riiarm.,  xxi.,  4G,  59,  and  Jourti.  Ghem.  Soc.y  2nd  series,  xi., 
649.)  The  bitter  apple,  bitter  cucumber,  bitter  gourd,  or  colocynth 
(Citrullus  colocyiUhiH,  Schrader),  is  a  creeping  cucurbitaceous  plant 
which   grows  abundantly    in   tl.o    Sahara,   in  Arabia,  and    on  the 
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Coromandel  Coast,  and  is  found  in  some  of  the  islands  of  the  -^gean 
Sea.  The  fruit,  which  is  about  as  large  as  an  orange,  contains  an 
extremely  bitter  and  drastic  pulp,  from  which  colocynth  is  obtained. 
This  pulp  is  said  to  be  eaten  by  buffaloes  and  ostriches,  but  is  quite 
unfit  for  human  food.  The  seed  kernels,  however,  which  contain 
but  a  very  small  quantity  of  bitter  principle,  are  used  as  food  by 
some  of  the  natives  of  the  African  desert.  For  this  purpose  the 
seeds  are  first  freed  from  pulp  by  roasting  and  boiling,  and  subse- 
quent treading  in  sacks,  and  then  deprived  of  their  coatings — which 
are  also  decidedly  bitter — by  grinding  and  winnowing.  A  single 
kernel,  thus  separated,  has  only  a  mild  oily  taste,  but  several,  if 
tasted  together,  exhibit  a  distinct  bitterness.  The  average  weight 
of  a  seed  is  about  45  milligrammes,  of  which  the  kernel  constitutes 
only  one  half.  The  kernels  contain  about  48  per  cent,  of  a  fatty 
oil,  and  18  per  cent,  of  albuminous  substances,  besides  a  small  quantity 
of  sugar,  and  may,  therefore,  be  regarded  as  a  sufficiently  nutritive 
esculent.  The  inorganic  constituents  of  the  seeds  amount  to  2"48- 
2"7  per  cent. ;  the  pulp  of  the  fruit  contains  a  much  larger  proportion, 
viz.,  11  per  cent. 

MYRTACE^. 

Pomegranate  Bark.  (L' Union  Fharmaceutiqioe,  :Kiv,,  186.)  Dr.  C. 
Harz  has  observed  that  the  greater  part  of  the  so-called  pomegranate- 
root  bark  of  commerce  in  reality  consists  of  bark  of  the  trunk.  This 
substitution  may  be  recognized  by  the  larger  size  of  the  cells,  and  the 
fact  that  the  cells  of  the  medullary  rays  are  not  elongate,  but  quad- 
rangular. 

Granati  Radicis  Cortex.  Microscopical  Characters.  H.  Pock- 
ling  ton.  (Pharm.  Journ.,  3rd  series,  iii.,  703.)  Pomegranate- 
root  Bark.  The  external  cells  are  small,  sub-globose,  and  some  of 
them  porous.  The  cells  of  the  layers  beneath,  excluding  certain 
ligneous  cells,  are  sub-cylindrical,  thin- walled,  and  small  in  cross 
outline.  Their  contents  are  starch  granules,  very  minute,  and 
sphgeraphides,  of  which  each  cell  contains  one,  imbedded  in  a  sub- 
stance of  which  I  am  unable  to  determine  the  nature.  These 
raphides  are  minute,  with  feeble  optical  qualities,  and  their  pris- 
matic constituent  crystals  not  clearly  discernible  as  is  usual  in  this 
class  of  crystalline  cell  contents.  Their  great  number  is  the  first 
thing  one  notices  in  examining  the  section,  and  further  study  shows 
that  the  inner  layers  of  cells  contain  by  far  the  greater  number  of 
them,  very  few  cells  in  this  position  being  without  one.  The  more 
external  cells  contain  fewer,  the  outermost  cells  none.     The  starch 
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grantiles  are  very  minute  and  most  numerous  in  the  middle  layers. 
Their  polariscope  reactions  are  obscure.  The  ligneous  cells  are  dis- 
tributed in  twos  and  threes,  are  large,  porous,  much  thickened,  and 
the  successive  layers  of  thickening  deposits  very  evident .  without 
the  aid  of  reagents. 

In  conclusion,  it  may  be  remarked  that  the  only  difficulties  in  the 
examination  of  this  bark  arise  from  the  minuteness  of  the  cells,  and 
their  being  filled  with  various  matters  that  are  difficult  to  remove 
without  altering  the  general  structure.  Maceration  in  very  dilute 
sulphuric  acid  for  a  few  hours  appears  to  be  most  effectual  in  pre- 
paring sections  for  examination,  so  far  as  a  general  view  of  the  size 
and  shape  of  the  cells  are  concerned. 

UMBELLIFER^. 

African  Ammoniacum.  Historical  Notice.*  D.  Hanbury. 
{Pharm.  Journ.,  3rd  series,  iii.,  741.)  The  first  writer  to  mention 
ammoniacum  is  said  to  be  Dioscorides,t  who  flourished  in  the 
first  century,  and  who  relates  that  the  drug  is  the  juice  of  a  species 
of  Ferula  growing  about  Cyrene  in  Libya,  and  that  it  is  produced 
near  the  temple  of  Ammon.  Whether  the  drug  received  its 
designation  from  the  deity  or  the  deity  from  the  drug,  or  whether 
both  took  their  names  from  the  Greek  word  dfi^os,  sand,  in  allusion 
to  the  parched  and  sandy  desert  where  both  were  found,  were 
open  questions  in  the  time  of  Pliny.  The  story,  however,  of  the 
Libyan  origin  of  ammoniacum  remained  current  for  centuries 
among  writers  on  materia  medica,  and  considering  that  the  drug 
was  not  unfrequently  brought  from  Alexandria,  it  had  about  it 
nothing  improbable. 

Chardin,  who  passed  many  years  in  Persia  (lQ>Q(j-\Q>77),  is 
probably  one  of  the  first  to  point  out  that  ammoniacum  is  a 
production  of  that  country.  J  He  says  that  the  Persians  call  the 
plant  Ouchag,  and  that  it  grows  in  abundance  on  the  southern  con- 
fines of  Parthia, — that  is  to  say  south  of  Ispahan,  which  is  exactly 
where  it  has  been  found  by  many  travellers  in  modern  times. 

Jackson,  an  English  merchant  who  resided  for  sixteen  years  in 
Morocco,   and   wrote  an     instructive    account  of   that  country,  § 


•  We  print  this  paper  entire. — Ed, 
t  Lib.  iii.,  c.  88. 

I  Voyage  du  Chevalier  Chardin  en  Perse,  nouvelle   6ditiou    par  Lauglfis, 
Paris,  iii.  (1811),  298. 
§  Account  of  the  Empire  of  Morocco,  London,  1809. 
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described  a  sorb  of  ammoniacum  produced  there  by  a  giant  fennel 
called  in  Arabic  FeshooJc.  This  plant,  lie  says,  grows  on  most  of 
the  plains  of  the  interior,  but  especially  about  El  Araiche  and 
M'Sharrah  Rummellah.  The  gum  exudes  from  the  stem  in  con- 
sequence of  the  puncture  of  a  beetle,  and  falling  to  the  ground 
becomes  contaminated  with  earth,  for  which  reason  it  does  not 
suit  the  London  market ;  but  it  is  used  in  all  parts  of  the  country 
for  cataplasms  and  fumigations. 

Lindley,  from  the  examination  of  specimens  sent  to  England 
from  Tangier  in  1839,  determined  the  plant  affording  African 
ammoniacum  to  be  the  Ferula  tingitana  of  Linnaeus.* 

Notwithstanding  the  statement  of  Jackson  that  a  kind  of 
ammoniacum  is  a  production  of  Morocco,  it  was  difi&cult  to 
believe  that  this  Moroccan  drug  could  be  the  Ammoniacum  which 
the  ancients,  and  especially  Dioscorides,  described  as  brought  from 
Libya.  Pereiraf  and  Guibourt:|:  having  examined  specimens  of 
the  gum  sent  to  Lindley  from  Tangier,  concurred  in  regarding  it  as 
a  very  different  substance  from  Persian  ammoniacum.  The  latter 
writer  even  maintained  that  Dioscorides  had  slipped  into  an  error, 
and  that  his  ammoniacum  was  probably  none  other  than  that  of  our 
own  times. 

It  was  also  pointed  out  that  the  word  ammoniacum  was  some- 
times written  armoniacuin,  which  might  well  be  a  corruption  of 
armeodacum,  and  point  to  Armenia  or  some  country  beyond  as  the 
source  of  the  drug. 

The  works  of  a  Persian  writer  §  recently  made  accessible  have 
also  proved  that  ammoniacum  was  a  production  of  Persia  as  early 
as  the  tenth  century. 

The  appearance  in  London  drug  sales  of  a  very  impure  kind  of 
ammoniacum,  differing  notably  from  the  worst  variety  of  the 
Persian  drug,  attracted  my  attention  so  long  ago  as  1857  ;  and  I 
was  interested  in  observing  a  much  larger  quantity  of  the  same 
article  in  the  year  1871.  On  this  occasion  37  packages  were 
offered  for  sale.  I  was  unable  to  ascertain  whence  they  had  been 
shipped,  but  the  former  lot  (1857)  I  found  had  been  imported  from 
Mogador. 

The  drug  may  be  described  as  in   large,  compact,  dark,  heavy 

*  Pereira,  Elem.  of  Mat.  Med.,  ii.,  part  2  (1853),  1715. 
t  Op.  cit. 

X  Hist,  des  Drogues,  iii.  (1850),  226. 

§  Abu  Mansur  MowajQk  ben  Ali.  Liher  Fundamentonm  Pharmacologice,  ed, 
Seligmann,  1833. 
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masses,  formed  of  agglutinated  tears  of  a  gum-resin  of  hard,  waxy- 
consistence.  The  tears  are  opaque,  white,  and  milk-like,  or  of  a 
pale  greenish  yellow,  or  of  a  fawn  colour,  mixed  with  otliers  of  a 
dark  blackish  brown,  which,  with  earthy  and  vegetable  impurities, 
constitute  a  large  proportion  of  the  mass.  The  drug  has  a  very 
weak  odour  not  suggestive  of  ammoniacum,  and  a  slightly  acrid 
but  very  persistent  taste. 

Having  recently  had  to  investigate  anew  the  history  of  ammonia- 
cum, I  was  led  to  look  into  the  various  memoirs  on  the  subject,  and 
also  to  search  for  some  information  respecting  the  Morocco  drug 
described  by  Jackson.  In  the  latter  inquiry  I  was  fortunate 
enough  to  have  the  aid  of  Mr.  Moryoseph,  a  drug  merchant  of 
London  having  connections  with  Mogador,  who  not  only  at  once 
supplied  me  with  a  sample  of  the  African  drug  according  exactly 
with  that  I  had  noticed  in  the  brokers'  salerooms,  but  also  kindly 
wrote  to  Morocco  for  some  of  better  quality,  which  proved  to  be 
less  impure,  and  to  contain  milky  tears  exactly  like  Persian  am- 
moniacum. 

I  also  enlisted  the  services  of  my  friend  Dr.  Leared,  who,  during 
a  short  visit  to  Morocco  in  the  past  autumn,  ascertained  a  few 
interesting  particulars,  which  are  to  this  effect : — 

The  plant  is  called  helth,  and  grows  up  rapidly  after  the  first 
rains.  Its  gum  is  not  much  shipped  to  Europe,  but  a  great  deal  of 
it  is  taken  by  pilgrims  to  Egypt  and  Mecca,  where  it  is  used  as 
incense.  Its  chief  shipping  port  is  Mazagan ;  a  little  is  sent  from 
Mogador,  but  none  from  other  ports.  The  Greatham  Ilall,  the 
vessel  in  which  Dr.  Leared  embarked,  took  on  board  25  serons  of 
the  gum  at  Mazagan  for  Gibraltar,  where  they  were  to  be  reshipped 
for  Alexandria.     The  shippers  call  it  Fasoy. 

The  facts  I  have  narrated  show  that  African  ammoniacum  is  still 
an  object  of  commerce,  and  that  it  is  consumed,  not  only  in  Morocco, 
but  that  it  finds  its  way  even  to  Egypt  and  Arabia.  It  can  hardly 
be  doubted  that  this  traffic  is  very  ancient.  Nor  is  there,  as  it 
seems  to  me,  any  improbability  in  assuming  that  the  ammoniacum 
which  the  ancients  describe  as  being  brought  from  Libya  (under 
which  name  the  whole  of  Northern  Africa  westward  of  Egypt  was 
included)  is  identical  with  that  still  collected  in  Morocco.  That 
this  Morocco  drug  resembles  the  Persian  or  ordinary  kind,  is 
evident  from  the  fact  that  London  drug  brokers  havo  classed  it 
as  ammoniacum  in  their  catalogues  ;  and  it  is  probable  enough 
that  the  two  drugs  were  confounded  together  at  a  very  early  period. 

The  Morocco  gum-resin  is  used  in  fumigation :   it  is  worthy  of 
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note  that  the  ammoniaeum  spoken  of  by  Celsus,  Galen,  Oribasius, 
Alexander  Trallianus,  Paulus  -^gineta,  and  Actuarius,  that  is  to 
say  by  the  Greek  and  Roman  physicians  who  lived  between  the 
first  and  thirteenth  centuries,  is  frequently  described  as  thymiama 
or  suffiniGn,  i.e.,  an  incense,  or  something  used  for  fumigation . 

Chemical  Notes  on  African  Ammoniaeum.  J.  Moss.  (Pharm. 
Journ.,  3rd  series,  iii.,  742.)  African  ammoniaeum  softens  between 
the  fingers  more  readily  than  the  Persian  variety,  and  retains  its 
softness  some  time.  It  does  not  become  orange-coloured  with 
solution  of  chlorinated  lime  like  the  Persian  kind.  It  becomes 
bright  yellow  and  spongy  when  heated  with  dilute  nitric  acid,  and 
floats  to  the  surface  of  the  liquid.  Strong  cold  nitric  acid  acts  upon 
.it  slowly  at  first,  afterwards  the  action  intensifies,  the  mass  swells 
up,  and  dense  ruddy  fumes  escape.  What  is  left  varies  in  colour 
from  pale  lemon  yellow  to  pink,  according  to  the  time  it  has  been 
in  contact  with  the  acid ;  it  is  soluble  in  nitric  acid,  but  is  repreci- 
pitated  on  dilution  ;  it  is  soluble  in  spirit,  and  possesses  great 
colorific  power. 

African  like  Persian  ammoniaeum  does  not  contain  sulphur. 
(See  the  following  paper,  by  the  same  author,  on  this  subject.) 

The  sample  with  which  the  following  experiments  were  made  was 
simply  obtained  by  reducing  the  crude  drug  to  powder  without 
drying. 

Volatile  Oil  and  Water.  Heated  in  an  air-bath  to  100°  C,  the 
ammoniaeum  gave  ofi"  the  volatile  oil  and  water  it  contained. 
During  the  operation,  its  peculiar  odour  (quite  distinct  from  that  of 
Persian  ammoniaeum)  was  very  evident.  1*751  gramme  lost  0*75 
gramme. 

Ash.  Ignited  in  a  platinum  crucible  it  burns  readily  away,  leaving 
a  grey  ash  consisting  chiefly  of  carbonate  of  calcium,  lime,  and  sand, 
with  oxide  of  iron,  alumina,  and  a  trace  of  sulphate  of  calcium. 
No  indication  of  the  presence  of  phosphate  could  be  obtained.  3*697 
grammes  gave  *498  gramme  of  ash. 

Besin.  26*314  grammes  were  boiled  with  spirit  containing  70  per 
cent,  of  alcohol,  and  the  spirit  was  poured  into  a  tared  filter,  warmed 
by  a  hot-water  jacket.  This  was  repeated  till  nothing  more  was 
removed.  The  spirituous  solution  was  then  evaporated  in  a  weighed 
dish,  first  over  a  water  bath,  and  then  in  a  hot-air  bath  at  100°  C, 
till  it  ceased  to  lose  weight.  The  residue  weighed  17*83  grammes. 
This  resin  is  of  a  reddish-brown  colour,  shining,  and  so  soft  as  to  be 
elastic,  and  to  receive  readily  and  retain  for  some  time  the  im- 
pression  of   the   nail.     It   breaks   with   a   wavy   fracture,  has  no 
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particular  taste,  and  has  to  a  small  degree  the  peculiar  odour  of 
the  crude  drug.  It  melts  at  38*5°  C,  dissolves  readily  in  solutions 
of  the  fixed  alkalies  and  in  oil  of  vitriol,  especially  on  the  applica- 
tion of  a  very  gentle  heat,  forming  a  red  liquid,  which  is  decomposed 
by  water,  the  mixture  becoming  opaque  and  pink.  At  a  somewhat 
higher  temperature  the  solution  in  oil  of  vitriol  becomes  black. 
The  alcoholic  solution  reddens  litmus. 

Gkim.  The  matter  insoluble  in  spirit  was  exhausted  by  repeated 
digestion  with  hot  water  in  the  filter,  the  solution  being  transferred 
to  a  weighed  dish.  There  was  left  on  evaporation  a  dark  brown, 
brittle,  gummy  residue,  weighing  2'372  grammes.  The  gum  has  a 
faintly  bitter  taste ;  it  burns  almost  without  flame,  leaving  a  white 
ash  of  carbonate  of  calcium.  The  aqueous  solution  is  entirely 
precipitated  by  solution  of  subacetate  of  lead,  but  gives  no  preci- 
pitate with  the  acetate ;  oxalate  of  ammonium  gives  a  white 
precipitate  of  oxalate  of  calcium.  When  boiled  with  nitric  acid 
diluted  with  half  its  bulk  of  water  some  oxalic  acid  is  produced. 

Non-volatile  Matter  insoluble  in  Water  and  Spirit.  The  material  left 
in  the  filter  weighed  4'96  grammes.  It  consisted  of  red  sand,  chalk, 
fragments  of  straw,  seed,  etc.,  held  together  in  thick  flakes  by  a 
substance  of  a  gummy  nature,  very  likely  bassorin,  for  when  one  of 
these  flakes  was  boiled  with  water  it  swelled  a  little,  but  did  not  fall 
to  pieces  for  some  time ;  when  this  occurred  the  liquid  was  some- 
what thick  and  mucilaginous.  The  flakes  gave  a  trace  of  oxalic 
acid  when  boiled  with  nitric  acid  as  above. 

The  results  obtained  are  represented  in  per-centages  in  the  follow- 
ing table,  side  by  side  with  which  I  have  placed,  for  the  sake  of 
comparison,  the  result  of  an  examination  of  Persian  ammoniacum 
by  Hagen : 

African  ammoniacum. 
{Moss.) 

Kesin 67-76 

Gum 0014 

Water  and  volatile  oil   .     .     .  4-29 

Bassorin  and  insoluble  matter  18-85 


99-914 


Persian  ammoniacum. 
{Hagen.) 

68-6 
19-3 

Gluten 6-4 

Extractive 1-6 

Sand 2-3 

Volatile  oil  and  water  ....      2-8 


100-0 


The  ash  left  by  African  ammoniacum  (13*47  per  cent.)  consists 
partly  of  lime,  etc.,  from  the  gum,  and  partly  of  insoluble  earthy 
matter,  and  must  bo  computed  separately. 

Does  Persian  Ammoniacnm  contain  Sulphur?   J.  Moss.   (Pharm. 
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Journ.,  3rd  series,  iii.,  761.)  Assuming  that  sulphur,  if  present, 
existed  as  a  sulphur  oil,  as  in  assafoetida,  the  readiest  plan  for  its 
detection  would  be  to  oxidize  with  nitric  acid  and  test  for  sulphuric 
acid ;  but  the  difficulty  of  obtaining  nitric  acid  free  from  traces  of 
sulphuric  acid,  led  to  the  employment  of  pure  potassium  nitrate. 

Process.  Eight  grammes  of  the  pure  nitrate  were  brought  to  a  state 
of  tranquil  fusion  in  a  platinum  capsule  supported  over  a  Bunsen 
burner  by  an  iron  plate  having  a  hole  in  the  centre.     This  plate 
extended  four  inches  beyond  the  edge  of  the  capsule  to  prevent  the 
sulphurous  gases  from  the  flame  entering  the  capsule  and  becoming 
absorbed.     The  nitre  being  in  this  condition,  ammoniacum,  from 
the  largest  and  purest  tears,  was  added  little  by  little  to  the  extent 
of  a  gramme.     When  the  action  had  ceased,  the  capsule  was  turned 
obliquely  round,  so  that  the  contents  might  solidify  on  the  sides, 
and  so  be  more  readily  acted  upon  by  water.     During  the  action  of 
the  fused  nitre  on  the  ammoniacum,   a  quantity  of  tarry  matter 
condensed  on  the  inside  of  the  capsule  where  it  was  not  in  contact 
with  the  flame,  and  as  it  was  found  impossible  to  burn  this  away 
without  introducing  sulphur,  it  was   separated  from  the  aqueous 
solution  by  filtration.     The  filter  employed  was  washed  with  acidu- 
lated water,  and  the  washings  examined  with  barium  nitrate.     A 
solution  being  thus  obtained,  presumably  holding,  in  the  form  of 
sulphuric  acid,  any  sulphur  present  in  the  ammoniacum,  a  second 
solution  was  prepared  in  a   similar  manner,   with  the  important 
exception  that  no  ammoniacum  was  used.     The  two  solutions  were 
placed  side  by  side  in  beakers  of  equal  size,  a  few  drops  of  barium 
nitrate  added  to  each,  and  the  beakers  covered :  in  three  days  no 
precipitate  had  appeared  in  either.     To  prove  that  the  test  was 
sufficiently  delicate,  two  drops  of  a  liquid,  containing  1  in  300  of  sul- 
phuric acid,  were  added  to  each  beaker  :  in  a  few  minutes  the  con- 
tents became  turbid,  and  in  a  few  hours  a  film  had  formed  on  the 
bottom  of  each  beaker. 

This  experiment,  one  of  nine,  demonstrates  the  fact  that  ammonia- 
cum contains  no  sulphur. 

Precautions :  1.  The  reagents  and  apparatus  must  be  free  from 
sulphuric  acid. 

2.  The  operations  must  be  conducted  in  an  atmosphere  free  from 
sulphuretted  hydrogen,  and  other  sulphurous  gases. 

3.  The  gas  flame  must  not  come  in  contact  with  the  edge  of  the 
capsule. 

A  strip  of  silver  leaf,  partly  immersed  in  an  emulsion  of  ammonia- 
cum, is  not  darkened  after  many  days. 
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RUBIACE^. 


Note  on  Striated  Ipecacuanhas.  By  M.  Planchon.  {Joum. 
Pharm.  Gkim.,  4t}i  series,  xvi.,  404,  and  xvii.  19.)  It  is  known  that 
authors  on  materia  medica  designate  under  the  name  of  "striated 
ipecacuanha,"  emetic  roots  which  are  distinguished  from  other  sorts 
of  ipecacuanha  by  the  longitudinal  stria9  that  mark  their  surface. 
This  kind  appeared  to  be  perfectly  characterized,  and  its  history 
completely  cleared  up,  when  some  years  since  there  appeared  a 
memoir  by  M.  Yogi  upon  the  ipecacuanhas  in  the  pharmacological 
collection  at  Vienna.  In  comparing,  however,  the  species  described 
in  this  work  with  those  in  Gaibourt's  collection,  it  seemed  to  the 
author  that  the  same  names  were  attributed  to  different  species.  A 
variety  of  striated  ipecacuanha,  which  he  had  an  opportunity  of 
seeing  about  the  same  time  at  the  Pharmacie  Centrale  of  M.  Dorvault, 
confirmed  him  in  the  wish  he  had  to  take  up  this  investigation,  and 
he  persuaded  several  students  successively  to  treat  of  it  in  their 
inaugural  theses.  M.  Georges  Durand,  in  examining  the  structure 
of  various  kinds  of  ipecacuanha,  pointed  out  that  the  striated  ipeca- 
cuanha of  Vogl  did  not  correspond  in  its  anatomical  characters  to 
those  of  the  kind  so  named  in  the  collection  of  M.  Guibourt. 
M.  Thenot  advanced  this  investigation  further,  and  showed  that  in 
the  collection  of  the  Paris  School  of  Pharmacy  there  existed  in 
reality  two  species  of  striated  ipecacuanha,  differing  considerably  in 
their  anatomical  characters.  This  result  was  afterwards  confirmed 
])y  M.  Charles  Menier,  who,  passing  in  review  all  the  species,  true 
or  false,  of  ipecacuanha,  made  a  microscopic  examination  of  them. 

It  appeared  from  these  investigations  that  under  the  name  of 
"striated  ipecacuanha,"  authors  have  generally  confounded  two  very 
distinct  roots.  M.  Planchon  has  therefore  sought  to  define  the 
characters,  ascertain  the  botanical  origin,  and  to  establish  exactly  the 
synonymy  of  these  two  species. 

The  two  kinds  are  sufficiently  different  in  their  dimensions  to 
apply  to  them  the  denominations  of  "  major  "  striated  ipecacuanha 
and  "  minor  "  striated  ipecacuanha.  They  are  therefore  designated 
under  these  names  in  the  following  article. 

(1.)  "3f^/jV>r"  Striated  JprxaciMnha.  This  ipecacuanha  is  met 
with  in  pretty  long  fragments,  attaining  sometimes  from  0  to  10 
centimetres;  the  diameter  varies  between  5  and  9  millimetres. 
The  fragments  are  frequently  nearly  rectilinear,  sometimes  sinuous, 
more  rarely  tortuous.  At  rather  wide  intervals  there  are  marks  of 
.strangulation  or  simply  circular  clefts.     All  the  surface  is  rather 
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coarsely  striated  longitudinally.  On  the  upper  part  the  roots  often 
bear  the  base  of  one  or  more  stems,  which  are  distinguished  by  their 
much  smoother  surface.  The  colour  of  this  ipecacuanha  is  a  tawny 
grey,  approaching  sometimes  to  a  red  brown. 

As  in  other  species  of  ipecacuanha,  the  section  of  this  root  shows 
a  cortical  portion  and  a  ligneous  meditullium.  The  cortical  portion 
is  sufficiently  soft  to  allow  of  it  being  penetrated  by  the  thumbnail. 
It  has  a  horny  appearance  and  rather  variable  colour.  Sometimes 
whitish,  it  passes  by  shades  of  rose  and  violet  to  a  blackish  violet. 
Its  thickness  is  relatively  considerable, — at  least  two  thirds  of  the 
radius, — and  it  becomes  still  more  so  when  the  root  is  placed  in 
water,  as  it  swells  very  much.  The  meditullium  has  a  yellowish 
white  colour.  The  odour  of  the  root  is  not  very  marked.  The 
taste  is  scarcely  nauseous ;  it  is  frequently  insipid,  and  often 
sweetish. 

A  microscopical  examination  shows  in  the  cortical  portion,  below 
five  or  six  layers  of  tubular  cells  with  brownish  walls,  a  parenchyma 
formed  of  large  polygonal  cells  extending  tangentially.  These 
cells  are  smaller  as  they  approach  the  ligneous  meditullium ;  they 
become  pretty  regularly  hexagonal,  and  form  nearly  rectilinear 
radiating  series.  They  are  completely  devoid  of  starch ;  a  certain 
number  among  them  contain  bundles  of  raphides ;  all  are  filled  with 
an  amorphous  matter,  soluble  in  water,  and  capable  of  reducing  the 
cupro-potassic  reagent.  As  to  the  meditullium,  it  is  composed  of 
fibres  with  incrusted  sides,  disposed  in  radiating  series,  between 
which  are  interposed  vessels  with  very  narrow  openings,  not  exceed- 
ing in  diameter  the  ligneous  fibres.     There  is  no  trace  of  starch. 

The  salient  characters  resulting  from  this  examination,  and  which 
may  be  regarded  as  distinctive  in  relation  to  the  second  species  of 
striated  ipecacuanha  are, — (1)  The  complete  absence  of  starch; 
(2)  The  relatively  very  feeble  dimensions  of  the  diameter  of  the 
vessels  of  the  meditullium  ;  (8)  The  presence  of  a  principle  capable 
of  reducing  the  cupro-potassic  reagent.  This  matter  exists  in  very 
large  quantity  in  the  cortical  portion  :  simple  digestion  in  water 
gives  a  very  strongly  reducing  fluid,  but  one,  however,  which  exer- 
cises no  deviating  action  on  a  ray  of  polarized  light.  This  substance 
merits  a  more  careful  examination. 

The  "major"  striated  ipecacuanha  comes  from  New  Granada. 
It  contains  but  little  emetine,  at  least  according  to  the  analyses  of 
M.  Dorvanlt,  which  confirm  the  analysis  made  by  Professor  Attfield, 
who  attributes  to  it  two-and-a-half  per  cent,  of  the  active  prin- 
ciple. 
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(2.)  ^^  Minor ''^  Striated  Ipecacuanha.  This  sort  is  at  once  dis- 
tinguished from  the  former  by  its  much  smaller  dimensions.  It  is 
in  very  short  fragments,  from  two  to  three  centimetres  or  more  long. 

Some  are  nearly  cylindrical,  scarcely  strangulated  in  their  breadth, 
and  barely  two  or  three  millimetres  in  diameter  ;  others  are  narrowly 
fusiform ;  and  others  appear  as  if  they  were  formed  of  cylindrical 
or  pyriform  segments  placed  end  to  end  ;  these  latter  are  generally 
thicker  and  attain  a  diameter  of  five  or  six  millimetres.  The 
general  colour  is  a  grey  brown,  darker  than  in  the  first  sort.  The 
longitudinal  striae  are  fine  and  regular  in  a  transverse  section.  The 
cortical  portion  has  a  horny  appearance  ;  its  consistence  is  closer 
than  in  the  "major"  kind.  The  meditulUum  is  yellowish,  marked 
with  a  great  number  of  pores  visible  under  a  glass. 

The  microscope  shows  in  the  cortical  portion  (1)  A  first  zone 
formed  of  from  seven   to   nine  layers  of  very  small  tubular  cells ; 

(2)  A  thick  parenchyma,  formed  of  cells  with  irregularly  sinuous 
walls,  all  filled  with  starch,  and  containing  here  and  there  bundles  of 
raphides  ;  (3)  A  liber  zone  in  a  transverse  section  of  which  cells 
and  narrow  polygonal  fibres  appear  ranged  in  radiating  series.  The 
ligneous  meditullium  is  distinguished  immediately  by  the  dimensions 
of  the  vessels,  which  give  a  porous  appearance  to  this  part,  and 
clearly  encroach  by  their  size  upon  the  ligneous  cells  which  surround 
them. 

The  salient  microscopical  characters  of  this  species  are  (1)  The 
presence  of  starch ;  (2)  The  relative  development  of  the  liber  zone ; 

(3)  The  size  of  the  vessels  in  the  middle  of  ligneous  layers. 

This  sort  contains  a  much  larger  proportion  of  emetine  than  the 
preceding :  nine  per  cent,  according  to  the  analysis  of  Pelletier,  six 
and  a  half  per  cent,  of  pure  emetine  according  to  Attfield. 

It  will  thus  be  seen  that  the  two  preceding  species  are  sometimes 
perfectly  separated  by  their  anatomical  characters.  But  what  is 
their  botanical  origin  ?  It  is  known  that  authors  on  materia 
medica  have  attributed  striated  ipecacuanha  to  a  plant  from  New 
Granada,  sent  by  Mutis  to  Linnaeus,  and  described  under  the  name 
of  Psychotria  emetica.  Which  of  the  two  commercial  kinds  is 
yielded  by  these  species  ?  An  examination  of  the  roots  of  the  plant 
ought  to  decide  the  question.  MM.  Triana  and  Posada  each  kindly 
gave  to  the  author  specimens  of  these  roots  collected  by  themselves 
from  the  living  plant ;  and  these  specimens,  coming  from  two  different 
Bonrces,  both  presented  the  exterior  appearance  and  the  anatomical 
ptnicture  of  the  "  major "  striated  ipecacuanha.  M.  Planchon 
therefore  considers  this  portion  of  the  question  settled. 
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As  to  the  origin  of  tLe  second  sort  tlie  anthor  is  compelled  to 
leave  it  in  doubt.  Its  structure  appears  to  him  too  different  from 
that  of  the  roots  of  Psychotria  to  allow  it  to  be  attributed  to  a 
species  of  the  same  genus.  It  presents  anatomical  characters  more 
resembling  those  of  the  white  or  undulated  ipecacuanha,  attributed 
to  the  Rlchardsonia  scahra  of  St.  Hilaire ;  and  he  thinks  ib  possible 
that  this  commercial  variety  is  produced  by  a  plant  of  the  same  or 
a  very  near  genus.  M.  Planchon  inclines  the  more  to  this  opinion 
because  certain  specimens  appear,  as  it  were,  intermediate  between 
the  "minor"  striated  ipecacuanha  and  nndulated  ipecacuanha.  He 
has  in  his  possession  some  fragments  sent  him  by  Mr.  Hanbury, 
labelled,  "  Spurious  Ipecacuanha,  BlcJiardsonia  scahra,"  the  smallest 
of  which  resemble  "  minor  "  striated  ipecacuanha  while  the  largest 
approach  nearly  to  nndulated  ipecacuanha.  But  he  does  not  insist 
upon  this  point,  which  he  considers  at  present  to  be  mere  matter  for 
conjecture. 

The  synonymy  of  the  two  kinds  which  have  been  defined  was  diffi- 
cult to  disentangle  in  consequence  of  the  confusion  authors  have 
made  between  the  two  species.  A  consideration  of  the  characters 
previously  indicated,  has  enabled  the  author  to  establish  pretty 
clearly  what  follows. 

The  first  author  recognized  as  certainly  speaking  of  striated  ipe- 
cacuanha is  Lemery,  who  describes  one  of  his  four  species  of  ipecacu- 
anha under  the  name  of  "  espece  grise  cendree  glycyrrhizee."  Now 
this  sort,  according  to  the  characters  attributed  to  it  (larger  dimen- 
sions than  that  of  the  officinal  species,  and  a  sweetish  taste  resem- 
bling that  of  liquorice),  can  only  be  referred  to  the  "  major  "  striated 
ipecacuanha.  It  is  the  same  sort  as  Mutis  had  sent  to  Europe  as 
identical  with  Brazilian  ipecacuanha,  the  mother  plant  of  which  he 
had  forwarded  to  Linnaeus.  During  the  latter  part  of  the  eigh- 
teenth century  and  the  early  part  of  the  nineteenth,  this  kind  would 
have  been  found  pretty  freely  in  drug-stores  if  not  in  the  pharmacies. 
It  is  clearly  the  root  of  FsycJiotria  emetica  that  Richard  described 
in  his  inaugural  thesis  under  the  name  of  striated  ipecacuanha  ; 
whilst  Merat  and  De  Lens,  and  afterwards  Guibourt,  confounded  it 
under  the  same  name  with  the  "  minor  "  striated  ipecacuanha.  This 
kind  has  besides  come  from  time  to  time  into  commerce,  without 
having  had,  at  least  in  our  day,  any  chance  of  entering  the  phar- 
macy. Mr.  Hanbury  supplied  the  author  with  a  specimen  received 
from  the  Pharmacie  Centrale  at  Paris,  in  1858,  and  offered  at  that 
establishment  under  the  name  of  "Ipecacuanha  de  Sainte-Marthe." 
M.  Voglhas  described  it  under  the  name  of  Ipecacuanha  glycyphloia, 
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and  indicated  it  as  having  come  into  the  market  at  Bremen,  under 
the  name  of  "  Carthagena  Ipecacuanha."  Fragments  received  from 
Mr.  Hanbury  were  taken  from  cases  sent  from  Bogota,  and  offered 
for  sale  in  the  London  market  in  1870.  It  was  from  these  cases 
also  the  specimens  analyzed  by  Professor  Attfield,  and  called  by  him 
"Elastic  Striated  Ipecacuanha,"  were  taken.  Finally,  it  was  a  little 
before  this  time  that  the  violet  ipecacuanha,  which  first  attracted 
the  author's  attention,  and  which  agrees  as  exactly  as  possible  with 
roots  of  Psychotria  emetica^  was  received  at  the  Pharmacie  Centrale 
by  M.  Dorvault. 

It  would  be  difficult  to  say  at  what  period  the  "  minor  "  striated 
ipecacuanha  appeared  in  commerce.  What  is  certain  is,  that  it  is 
clearly  the  sort  analyzed  by  Pelletier  in  1820.  That  chemist  found, 
in  fact,  79  per  cent,  of  ligneous  matter,  gum,  and  starchy  and  we 
know  that  it  is  the  "minor  "  ipecacuanha  alone  that  contains  starch, 
Now  this  species  existed  in  the  drug  cabinet  of  the  father  of  Pelletier 
under  the  name  of  "  Ipecacuanha  des  Cotes  d'Or"  (Minas  de  Oro), 
and  Pelletier  adds  that  he  had  also  recognized  it  in  a  commercial 
house  which  had  received  it  from  Peru  by  way  of  Cadiz.  Besides, 
it  would'have  been  found  then  in  most  collections  ;  it  was  that  which 
Guibourt  used  chiefly  as  a  specimen  at  the  School  of  Pharmacy,  and 
it  is  that  alone  that  the  author  has  found  under  the  name  of  striated 
ipecacuanha  at  the  central  pharmacy  of  the  hospitals.  M.  Yogi  has 
seen  it  in  the  collection  at  Vienna,  and  described  it  under  the  name 
of"  Ipecacuanha  Striata  seu  Nigra."  Professor  Attfield  has  indicated 
it  in  the  museum  of  the  Pharmaceutical  Society  in  London,  and 
analyzed  it,  under  the  name  of  "  Brittle  Striated  Ipecacuanha." 
Finally,  it  is  the  same  sort  as  that  described  in  detail  by  Mr.  Pock- 
lington  in  a  recent  paper  on  "  The  Use  of  the  ^Microscope  in  Phar- 
macy," published  in  the  Pharmaceutical  Journal: 

It  is  a  curious  fact  that  it  is  this  latter  sort  that  nearly  all  authors 
have  hitherto  considered  as  coming  from  Psychotria  ernetlcay  to  the 
exclusion  of  the  other  kind.  Pelletier  at  first,  then  successively 
Vogl,  Thenot,  Ch.  Menier,  and  Pocklington  have  given  it  this  origin, 
and  more  recently  still,  Balfour,  after  having  described  Psychotria 
emetica,  attributed  to  the  root  of  that  species  the  chemical  composi- 
tion given  by  Pelletier,  which  it  has  been  shown  can  only  apply  to 
the  "minor"  striated  ipecacuanha.  The  more  active  properties  of 
this  kind,  its  greater  richness  iu  emetine,  and  the  fact  of  its  having 
been  analyzed  by  Pelletier,  have  certainly  miulo  it  conspicuous,  and 
caused  it  to  be  regarded  as  the  true  typo  of  striated  ipecacuanha, 
and  consequently  caused  it  to  be  referred  to  the  botanical  origin 
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generally  applied  to  striated  ipecacuanlia.     In  no  other  way  can  the 
error  be  explained,  into  which  all  the  authors  have  fallen. 

M.  Planchon  considers,  therefore,  that  there  exist  two  kinds  of 
striated  ipecacuanha,  the  synonymy  of  which  is  as  follows  : — 

1.  "  Major  "  Striated  Ipecacuanha.  Roots  of  Psychotria  emetica, 
L.  Ipecacuanha  grls  cendre  ghjcyrrhize,  Lemery  (Diet.  Drog.  Simples, 
p.  459).  Ipecacuanha  striS,  Richard  (Inaugural  Thesis).  Ipecacu- 
anha strie  (partim),  Merat  and  De  Lens  (Diet.  Mat.  Medicale,  vol.  iii., 
p.  643)  ;  Guibourt  (Drog.  Simples,  6th  Edition,  vol.  iii.,  p.  94). 
Ipecacuanha,  glycyphlce,  Vogl  (Zeitschrift  des  CEstr.  Apot.). 
Ipecacuanha  strie,  G.  Durand  (Thesis,  p.  19).  Elastic  Striated 
Ipecacuanha,  Attfield  (Pharm.  Journ.,  2nd  series,  vol,  xi.,  p.  140). 
Ipecacuavha  strie  de  la  Nouvelle-Grenade,  Ch.  Menier  (Inaugu- 
ral Thesis,  p.  15).  Violet  Ipecacuanha  of  Commerce,  Theuot, 
(Thesis,  p.  122)  ;  Ch.  Menier  (Thesis,  p.  15).  St.  Martha  and 
Garthagena  Ipecacuanha  of  Commerce. 

2.  "Minor"  Striated  Ipecacuanha.  Ipecacuanha  des  Cotes  d'Or 
and  Ipecacuanha  noir,  Pelletier  (Journ.  Pharm.,  vol.  vi.,  p.  261). 
Ipecacuanha  strie  and  Ipecacuanha  noir  (partim),  Merat  and  De 
Lens  (Diet.  Mat.  Med.,  vol.  iii.,  p.  643) ;  Guibourt  (Drog.  Simp., 
6th  Edition,  vol.  iii.,  p.  94).  Ipecacuanha  strie,  Thenot  (Thesis, 
p.  120).  Ipecacuanha  strie  noir,  Ch.  Menier  (Thesis,  p.  13). 
Ipecacuanha  striata  seu  nigra,  Yogi  (Zeit.  OEst.  Apot.).  Brittle 
Striated  Ipecacuanha,  Attfield  (Pharm.  Journ.,  2nd  series,  vol.  xi., 
p.  140). 

Examination  of  the  Leaves  of  Cinchona  Succirubra.  J.  E. 
Howard.  (Pharm.  Journ.,  3rd  series,  iii.,  541.)  Under  this  title, 
the  author  states  the  result  of  his  investigations  upon  the  leaves  of 
Gincho7ia  succiruhra,  his  main  object  being  to  eliminate  any  alkaloid 
that  might  be  contained  therein. 

The  result  may  be  stated  as  purely  negative  ;  for  though  a  few 
grains  of  precipitated  alkaloid  were  obtained,  the  quantity  was  so 
exceedingly  small  as  to  suggest  the  probability  of  its  having  been 
derived  from  fragments  of  small  branches  mixed  with  the  leaves, 
rather  than  from  any  portion  of  the  leaves  themselves. 

Altogether  the  examination  quite  precluded  the  expectation  of  the 
leaves  being  of  use  in  cases  of  fever.  On  this  poiut  the  author 
finds  himself  in  accord  with  Indian  medical  practitioners.  It  is  also 
highly  gratifying  to  the  author  to  find  that  his  own  researches  are 
not  in  disaccord  with  those  of  Mr.  Broughton,  who  states  :  "  From 
20  lbs.  of  leaves  I  have  obtained  crystallized  cinchonidine,  cinchonine, 
and  quinine,  but  in  minute  quantities,  a  few  grains  merely." 
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Apart  from  the  medical  question,  the  author  considers  it  satisfac- 
tory to  be  able  to  decide  that  the  alkaloids  do  not  even  begin  to  be 
formed  in  the  leaves,  and  that  their  existence  is  not  connected  with 
chlorophyllian  respiration.  The  author  and  Mr.  Broughton  have  long 
remarked  that  when  the  bark  has  been  stripped  off,  the  fresh  bark, 
filled  with  alkaloid,  begins  to  form  with  great  rapidity  on  the  surface 
of  the  uninjured  cambium;  and  it  is  considered  that  the  supply  of 
material  must  come  from  the  heart  wood,  where  it  is  abundant  and 
ready  to  hand,  rather  than  from  the  leaves  ;  and  it  does  not  partake 
of  the  quality  of  the  leaf  products,  although  the  author  is  of  opinion 
that  the  whole  plant,  in  a  certain  sense,  contributes  its  supplies  to 
any  wounded  part,  and  therefore  it  would  seem  to  follow  that  the 
whole  plant  must  he  iiijured  by  so  great  a  tax  upon  its  resources^  as  will 
probably  be  found  to  be  the  case. 

Cinchonas.  J.  E.  Howard.  (JPharm.  Journ.,  3rd  series,  iii.,  881.) 
At  a  recent  meeting  of  the  Linnean  Society,  the  author  referred 
to  a  former  treatise  in  the  Report  of  the  Botanical  Congress  in 
London  in  18G6,  in  which  he  expressed  the  opinion  "that  every  well 
defined  region  of  the  Andes  has  its  own  prevalent  and  characteristic 
cinchon88,  generally  found  in  varied  aspects,  and  incapable  of  being 
reduced  to  any  one  typical  form."  Mr.  Howard  thinks  that  the 
number  of  so-called  species  is  already  far  too  great,  and  that  if 
every  well-defined  kind  be  held  to  be  a  species,  the  number  of  these 
might  soon  amount  to  hundreds  at  the  very  least.  Moreover,  it 
appears  that  these  species  produce  great  variety  of  forms  from  the 
same  seed.  This  was  illustrated  by  a  number  of  specimens  of  cin- 
chonse  from  Mr.  Howard's  stores.  Amongst  these,  two  totally 
diverse  forms  were  shown,  which  had  originated  from  the  seed 
obtained  from  the  capsules  of  one  botanical  specimen  from  the  East 
Indies.  One  of  these  was  the  C.  Bouplandiana,  var.  angustifoUa, 
the  celebrated  kind  which  yields  about  10  per  cent,  of  sulphate  of 
quinine;  the  other  was  a  different  sort  of  G.  Bouplandiana.  This 
could  not  well  be  the  result  of  cross-fertilization,  but  rather  of  acci- 
dental variety.  Mr.  Howard  showed  another  specimen  (sent  from 
the  East  Indies)  of  a  supposed  hybrid  between  the  G.  succirubra  and 
the  G.  officinalis. 

Cinchona  Cultivation  in  St.  Helena.  O.  A.  Reade.  (Pharm, 
Jourtb.,  3rd  seriea,  iii.  iiU3.)  In  this  paper  the  author  states  the 
result  of  his  inquiries  respecting  the  attempt  to  introduce  and 
cultivate  the  cinchona  plant  in  St.  Helena.  The  experiment  was 
commenced  rather  more  than  four  years  since,  at  the  recommenda- 
tion of  Governor  Elliot,  who  then  had  charge  of  the  ibland  : — 
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Originally,  more  than  1000  plants  were  planted  out  from  the  hot- 
house where  they  were  raised,  but  less  than  300  now  remain.  I  was 
informed  by  the  man  who  at  present  has  charge  of  them,  that  when 
first  planted  out  they  made  great  progress  and  throve  well,  espe- 
cially G.  succiruhra,  some  of  the  leaves  of  which  measured  19  inches 
long,  by  15  broad,  before  the  plants  were  twelve  months  old.  After 
the  roots  had  penetrated  through  the  layer  of  peat,  however,  many 
of  them  began  to  sicken  and  die ;  the  heavy  red  clay  which  underlies 
it  apparently  not  being  suitable  for  them.  It  is  to  this,  I  believe, 
that  the  loss  of  so  many  of  the  plants  is  attributed. 

Several  species  were  tried ;  of  these  G.  succiruhra  has  succeeded 
much  the  best,  and  the  trees  of  this  species  which  are  now  alive  look 
healthy  and  promising. 

G.  Gondaminea  also  looks  healthy,  but  the  wood  has  grown 
spindly. 

G.  Galisaya  has  not  done  so  well. 

The  average  height  of  the  trees  is  now  about  8  feet.  The  trunks 
have  formerly  been  protected  for  2  or  3  feet  from  the  ground  with 
a  thick  covering  of  moss,  but  it  appears  to  have  been  allowed  to  fall 
away  lately. 

Cinchonas,  Effect  of  Manure  on  Alkaloidal  Yield  of.  J.  B rough- 
ton.  (Pharm.  Journ.,  3rd  series,  iii.,  521.)  Experiments  were 
made  at  the  Ootacamund  Cinchona  Plantation  upon  trees  of  (7m- 
chona  succiruhra  and  G.  officinalis,  with  ammonic  sulphate,  guano, 
and  farmyard  manure  respectively,  in  quantities  varying  from  .4oz. 
to  1  lb. 

After  the  lapse  of  12  months,  the  following  per-centage  results 
were  obtained  by  analysis  of  the  plants  of  G.  succiruhra  which  had 
been  treated  with  ammonic  sulphate  and  guano  : 

Manured.  TJnmanured. 

Total  Alkaloids        ....     7-25  4-89 

Quinine 2-45  1-78 

Cinchonidine  and  Cinchonine           .     4-80  3-11 

Showing  a  gain  by  manuring  of  2'36  of  alkaloids,  0'67  consisting 
of  quinine. 

Trunk  bark  of  trees  manured  with  1  lb.  of  guano,  gave  the 
following  results  as  against  trees  not  so  treated : 

Manured.  TJnmanured. 
Total  Alkaloids      .         .         .      ' .         5-29  4-76 

Quinine 0-91  1-04 

Cinchonidine 4-38  3-72 

This  showed  but  an  increase  of  0*53  of  total  alkaloids,  and  the 
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inanured  bark  contained  0'13  less  of  quinine,  owing  possibly  to  tbe 
exciting  action  of  tbe  guano  hastening  the  change  through  which,  as 
C.  succirubra  grows  older,  it  loses  its  alkaloidal  yield. 

From  the  results  of  these  experiments  it  is  recommended  not  to 
manure  G.  succirubra,  as  the  cost  of  the  manure  would  outweigh  the 
small  increased  richness  in  the  bark. 

The  G.  officinalis  being  noted  for  its  sensitiveness  to  situation, 
light,  and  soil,  the  effect  of  manures  on  this  species  was  anxiously 
watched.  Trees  were  therefore  placed  under  the  same  conditions  as 
to  time  of  manuring,  and  the  following  were  the  results  of  analyses  : 

Trees  treated  with  1  lb.  of  guano  each, 

Manured.  Unmanured. 
Total  alkaloids     .         .         .         .         6-51  3-98 

Pure  Quinine         .         .         .         .         4-41  2-40 

Cinchonidine  and  Cinchonine       .         2-10  1-58 

showing  a  gain  of  2"53,  of  which  2'01  was  quinine. 
Trees  treated  with  J  lb.  ammonic  sulphate  eacb, 

Manured.  Unmanured. 
Total  Alkaloids    ....         5-76  4-54 

Pm-e  Quinine        ....        3-11  2-54 

Cinchonidine  and  Cinchonine  .     .         2*65  2-00 

showing  an  increase  of  1*22,  of  which  0'57  was  quinine. 

Trees  treated  with  4  barrow-loads  of  farmyard  manure  each, 


Manured. 

Unmanured. 

Total  Alkaloids     . 

7-49 

4-68 

Pure  Quinine 

7-15 

2-40 

Cinchonidine  and  Cinchonine 

0-34 

2-28 

This  analysis  gives  in  favour  of  manuring  2*81  of  total  alkaloids  ; 
but  the  most  remarkable  fact  is  that  it  has  favoured  the  production 
of  quinine  over  cinchonidine  and  cinchonine,  the  total  increase  of 
quinine  being  no  less  than  4' 75. 

From  the  results  it  appears  that  stable  manure  has  an  advantage 
over  the  more  artificial  manures  ;  and  the  hypothesis  seems  to  be 
borne  out  that  "  the  alkaloids  in  the  bark  of  the  trees  are  not  specially 
active  constituents  in  the  processes  connected  with  Ihe  life  and 
growth  of  the  plant ;  and  this  supposition  is  supported  by  the  cir- 
cumstance that  the  increased  amount  of  alkaloid  produced  by  the 
manure  caused  no  change  in  the  appearance  and  rate  of  growth  of. 
the  tree." 

Distribution  of  Alkaloids  in  Cinchona  Barks.  By  P.  Carles. 
(Jourv.  Vhann.  Ghitn..,  4th  series,  xvi.,  22.)  The  anatomical 
structaro  of  the  cinchona  barks  is  one  of  the  points  which  have  most 
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recently  attracted  the  attention  of  quinologists,  wlio  have  sought 
in  the  appearance  of  the  fracture  of  barks  an  indication  of  their 
richness  in  alkaloids.  The  characters  presented  by  the  various  barks 
of  cinchona  upon  this  point  are  now  so  well  understood,  and  are 
reproduced  so  regularly,  that  Weddell  has  referred  all  the  barks  to 
three  principal  types.  These  facts  appear  to  be  well  established, 
but  what  is  much  less  so,  says  Planchon,  is  the  seat  of  the  alkaloids 
in  the  bark.  Upon  this  important  point,  two  opinions,  diametrically 
opposed,  have  been  enunciated. 

"There  is,"  says  Weddell,  "one  fact  well  ascertained,  it  is  that 
the  Calisaya  bark  is  the  richest  in  quinine,  and  from  experience  we 
learn  that  the  barks  which,  after  Calisaya,  contain  the  most  of  that 
alkaloid  are  precisely  those  in  which  the  epiderm  is  reduced  to  the 
liber  only,  by  successive  exfoliations  of  the  more  exterior  coats,  or 
at  least  by  their  junction  to  the  periderm.  On  the  other  hand,  it  is 
known  that  the  grey  barks,  which  are  for  the  most  part  youDg  barks 
of  other  species,  contain  a  much  larger  proportion  of  cinchonine 
than  quinine,  which  also  occurs  in  the  old  barks,  that  have  preserved 
the  cellular  coat  that  they  had  when  young."  From  whence  the 
author  concluded  that  the  quinine  has  by  preference  its  seat  in  the 
liber,  or,  to  speak  more  exactly,  in  the  cellular  tissue  interposed 
between  the  fibres  of  the  liber.  In  his  memoir  upon  the  officinal 
barks  of  l^ew  Granada,  Karsten  supports  the  same  opinion. 
Finally,  Wigand  concludes  from  his  observations  that  the  akaloids 
of  cinchona  barks  exist  in  the  walls  of  the  liber  cells,  because  these 
organs  have"  the  property  of  fixing  in  a  remarkable  manner  the 
colouring  matter  of  a  solution  of  cochineal.  But  Miiller  has 
remarked  that  the  wall  of  the  parenchymatous  cell  possesses  the 
same  property  in  a  higher  degree.  Besides,  these  walls  are  so  thick 
that  the  cavity  of  the  cells  themselves  is  almost  obliterated.  It 
would  therefore  not  contain  any  alkaloids. 

Other  reasons  concur  in  supporting  this  view  of  the  question. 
When  the  two  surfaces  of  the  bark  of  strychnos  are  touched  with 
nitric  acid,  it  is  in  the  internal  part  alone  that  the  acid  reveals  the 
presence  of  the  alkaloids. 

The  poisonous  alkaloids,  morphine,  narcotine,  and  strychnine  are 
the  product  of  cortical  cells,  says  Richard,  and  are  found  in  the 
liquid  they  contain  ;  when  young  these  cells  inclose  nourishing 
juices,  afterwards  only  air.  If  the  analogy  were  complete  with  the 
cinchona  barks,  the  alkaloids  would  only  be  found  in  the  youngest 
fibres,  that  is  to  say,  the  internal  portion. 

The  preceding  assertions,  if  they  were  not  pure  hypotheses,  had 
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always  the  weakness  of  not  resting  upon  direct  experiment. 
Howard  was  one  of  the  first  to  experiment  with  the  object  of 
clearing  up  the  question  of  cinchona  analysis,  and  the  folio  wing- 
were  the  results  he  obtained  : — 

A  bark  of  Oinchona  lancifolia  was  divided  into  two  portions  :  the 
one,  exterior,  containing  the  cellular  layer  and  some  cortical  fibres  ; 
the  other,  interior,  consisting  only  of  the  liber  layers.  Chemical 
analysis  of  the  two  parts  gave  the  following  per-centage  : — 

External  part.    Internal  part. 

Quinine 1-18  0 

Cinchonine        ....         0  0-93 

In  the  second  place  a  bark  of  the  same  species,  younger,  and 
therefore  richer  in  cellular  tissue,  yielded — 

Quinine 1'07  per  cent. 

Cinchonine 0'88         ,, 

Rolled  up  pieces,  a  quarter  of  an  inch  in  diameter — 

Quinine 1-00  per  cent, 

Cinchonine        ...         .         .      0'90         ,, 

Those  of  half  an  inch,  with  liber  well  developed — 

Quinine 0'71  per  cent. 

Cinchonine I'QS         „ 

The  same  experiments  made  with  red  bark  gave  analogous 
results,  i.e.,  the  superficial  layers  not  only  were  the  seat  of  the 
quinine,  but  contained  also  the  larger  proportion  of  the  two 
alkaloids. 

Carl  Miiller  made  another  experiment.  In  order  to  separate  the 
parenchymatous  cells  from  the  liber  fibres,  and  operate  upon  each 
of  them  independently,  he  first  divided  the  bark  into  slender  vertical 
slices,  and  placed  these  slices  in  a  bottle  with  spiral  laminee  of  iron 
wire  and  sand.  By  shaking  the  whole,  the  parenchyma  was  reduced 
to  small  fragments,  and  separated  from  the  liber  fibres  without 
breaking  the  latter.  He  afterwards  introduced  the  sand  and  the 
fragments  so  obtained  into  an  apparatus  composed  of  a  retort  with 
two  tubulures,  connected  with  a  receiver  having  two  tubulures, 
filled  with  water.  One  of  the  tubulures  of  the  retort  communicated 
with  tlie  bellows  of  an  enameller's  lamp.  In  the  retort  was  placed 
the  sand  charged  with  vegetable  fragments.  When  the  draught  was 
once  established,  the  fragments  of  parenchyma  and  the  liber  fibres 
of  various  weights  were  carried  by  the  current  into  diff*eront  parts 
of  the  apparatus,  and  after  repeating  the  operation  several  times  a 
separation  was  thus  effected.     In  operating  upon   the  bark  of  0. 
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Galisaya  he  found  that  the  parenchyma  contained  9*870  per  cent,  of 
quinine,  whilst  the  liber  contained  only  2  462  per  cent. 

The  question  arises  whether  this  manner  of  operating  allows  of 
the  exact  separation  of  the  two  tissues,  and  of  their  being  obtained 
pure  from  the  mineral  matters  with  which  they  are  mixed.  The 
author  thinks  not,  and  refers  to  the  excessive  yield  reported  as 
confirmatory  of  his  views.  M,  Carles  thought  it  desirable  to 
multiply  the  analyses  upon  a  large  number  of  barks  in  order,  if 
not  to  decide,  at  least  to  rest  his  conclusions  upon  more  general 
experience.  He  has,  therefore,  examined'  barks  of  various  species  : 
Calisaya  barks  of  different  textures  from  'New  Grranada,  bright  red 
bark,  huanuco  and  Loxa  barks.  The  separation  of  the  different 
layers  was  effected  by  a  knife  or  a  rasp,  according  to  the  texture  and 
thickness  of  the  bark,  the  various  layers  being  divided  into  two  or 
three  lots  in  order  to  render  the  results  more  evident.  The  process 
of  estimation  was  that  already  described  by  the  author  (Jourti. 
Pharm.  Ohim.,  1870).  The  quinine  was  estimated  as  crystallized 
sulphate  dried  at  100°  C.  It  is  known  that  in  this  operation  it  loses 
12  per  cent,  of  water,  and  that  in  the  normal  state  it  contains  75  per 
cent,  of  quinine.  The  cinchonine  and  other  alkaloids  directly 
precipitated  from  the  mother-liquors  by  ammonia  were  weighed 
after  desiccation  at  100°  C,  care  being  taken  to  assure  their 
identity.     The  following  are  the  results  yielded  by  the  analyses  : — 

Calisaya  (fine  harks). 

Per  1000.        Entire  bark.    Cortical  parenchyma.*   Liber  layers. 
Quinine  20-40  23  40  13-20 

Cinchonine  6-40  5-20  4-80 

Calisaya  {thin  harks). 

Quinine  17-70  20-70  14.40 

Cinchonine  4-80  4-40  3-60 

Colomhaf  (cortical  parenchyma  thick  and  parenchymatous). 

p     lonrt  Entire        Cortical      Intermediate        Liber 

rer  luw.  bark,     parenchyma.      layers.  layers. 

Quinine  8-10         24-60  11-10  6-60 

Cinchonine  3-60  5-50  4-80  3.20 

*  These  terms  are  not,  anatomically  speaking,  abeolutely  correct,  from  the 
difficulty  of  separating  with  exactitude.  By  cortical  parenchyma  is  meant  the 
more  external  layers  in  the  complete  bark,  and  by  the  Hber  the  more  internal, 
the  layers  being  separated  as  carefully  as  possible  by  the  naked  eye. 

t  According  to  Planchon  this  bark  belongs  to  the  species  lancifoUa.  The 
barks  analyzed  by  Howard  belonged  to  the  same  species. 
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New  Granada  (very  fibrous,  liber  abundant). 

T>     innn  Entire  Cortical      Intermediate  Liber 

fer  luuu.  bark,  parenchyma.       layers.  layers. 

Quinine  2.01  3.90            traces.  none. 

Cinchonine  11-20  7-60              8-40  8-00 

Bright  Bed  Barh. 

Total  weight  per  1000.* 
Quinine,       '\ 

Cinchonine,  f    20-25         21-60  11.20  14-80 

Quinidine,    > 

AnotJier  Bed  Bark  (Succirubra,  Planchon). 

Per  1000. 

All  the  Alkaloids  45-40  36-60  .     23-20  16-40 

Quinine  (imp.)t  10-60  19-66  12-00  6-40 

Cinchonine         34-76  17-00  11-10  10-00 

Huanuco  Barh. 

Per  1000.  Entire  bark.    Cortical  parenchyma.    Liber  layers. 

Quinine  traces.^  traces.  none. 

Cinchonine  &  I    51-40  47-00  45-7 

cmchonidine  ) 

Loxa  Barh. 

Per  1000. 

Quinine  traces.  traces.  none. 

Cinchonine  2-20  1-40  traces. 

This  synoptic  table  shows  that  quinine  exists  in  all  parts  of  the 
bark,  but  in  much  larger  proportion  in  the  external  layers  than  in  the 
liber  layers,  and  the  analyses  of  the  intermediary  layers  indicate 

*  Cinchonine  and  quinidine  are  included,  for  when  the  alkaloids  left  in  the 
mother-Uquor  are  treated  with  ether,  there  are  formed  upon  the  evaporation  of 
that  vehicle  white  crystals,  efflorescing  in  the  air  (quinidine). 

t  Seeing  the  large  proportion  of  cinchonine  which  this  bark  contains,  it  is 
very  difficult  to  separate  the  quinine  exactly  in  the  state  of  sulphate ;  and  it  is 
necessary  to  accomplish  the  separation  previously  by  means  of  well  washed 
ether.  Now  this  vehicle,  together  with  all  the  quinine,  and  a  little  cinchonine, 
takes  up  a  resinous  matter  (quinoidine)  which  saturates  the  sulphuric  acid, 
liindors  the  crystallization  of  the  sulphate,  and  remains  in  the  mother-liquor. 
It  constitutes  about  one-third  of  the  products  soluble  in  ether.  It  is  precipitated 
plentifully  by  ferrocyanide  of  potassium,  and  is  not  coloured  green  by  chloride 
of  ammonium.     It  abounds  especially  in  the  external  layers. 

J  It  appeared  rather  strange  not  to  find  quinine  in  this  specimen  of  bark, 
since  some  authors  have  spoken  of  it  as  containing  5  or  6  per  cent.  The  error 
might  have  arisen  from  their  separating  the  two  alkaloids  by  ether.  In  any 
case  it  may  bo  stated  that  the  cinchonine  here  noted  was  partially  soluble  in 
washed  ether,  and  presented  only  very  feebly  some  reactions  of  quinine.  Kiegcl 
also  found  only  cinchonine.     (See  Joum.  Pharm.  Chim.^  xxi.,  819.) 
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that  this  proportion  diminishes  nearly  regularly  from  the  exterior 
to  the  interior. 

The  seat  of  the  cinchonine,  on  the  other  hand,  does  not  appear  to 
be  so- well  established.  If  the  experiments  1,  2,  3,  6,  7,  8,  appear  to 
show  that  like  quinine  it  accumulates  in  the  outer  portions  of  the 
bark,  experiments  4  and  5  show  an  increase  in  the  liber  layers. 

The  whole  of  these  results  are  perfectly  in  accord  with  the 
experiments  of  Howard. 

YALERIANACE^. 

Valerianae  Radix.  Microscopical  Characters.  H.  Pocklington, 
(Pharm  Journ.,  3rd  series,-  iii.,  302.)  The  structure  of  the  root- 
lets of  valerian  is  simple.  A  largely  developed  cortical  structure, 
consisting  of  large-sized  angular  cells,  encloses  a  cylinder  composed 
of  barred  vessels  and  wood  fibres,  none  of  which  present  any 
characteristic  features.  The  cortical  cells^  contain  great  quantities 
of  starch  grannies,  separate  or  in  twos,  rarely  more,  doubly  refrac- 
tive and  with  a  distinct  radiate  hilum.  The  structure  of  the 
rhizome  is  much  modified  by  the  rootlets.  Its  cells  are  smaller 
than  those  of  the  rootlets,  and  are  deeply  stained  by  a  dark  yellow 
(or  brown)  fluid  which  is  contained  in  the  long  liber  tubes  sur- 
rounding the  abortive  vascular  sheath  of  the  medulla.  The  plant 
is  so  easily  obtained  in  a  fresh  state  and  readily  examined  that  a 
further  description  here  is  unnecessary. 

COMPOSITES. 

The  Cultivation  and  Preparation  of  Lactucarium.  T.  Fair- 
grieve.  (Trans.  Bot.  Soc.  of  Edinburgh.,  ix.,  part  2,  and  Pharm. 
Journ.,  3rd  series,  iii.,  972.)  The  author  gives  the  result  of 
his  experience  in  the  cultivation  of  the  plant  Lactuca  virosa,  var. 
montana,  which  he  employs  for  the  preparation  of  lactucarium. 

The  seeds  are  sown  in  autumn,  and  planting  out  takes  place  the 
following  spring.  The  plant  attains  the  height  of  from  10  to  12 
feet,  the  stem  being  from  1  to  1 J  inch  in  diameter.  It  flowers  the 
end  of  July  and  throughout  August.  The  capitulum  only  expands 
during  sunshine,  and  as  when  in  fruit  the  least  breath  of  air  wafts 
away  the  pappose  achenes,  the  collection  of  seed  is  a  matter  of 
constant  anxiety  and  attention.  In  one  wet  and  sunless  autumn 
the  author  was  unable  to  secure  a  single  seed,  none  having  ripened. 

The  author  concludes  as  follows  : — In  favourable  seasons  the 
collection  of  the  juice  may  commence  about  the  middle  of  July, 
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but  it  more  commo-nly  is  the  beginning  of  August  before  anything 
is  done.  The  plants  are  then  3  to  5  feet  high,  with  thick  succulent 
stalks,  and  the  flower-buds  just  appearing.  The  collectors  proceed 
over  the  field,  cutting  the  head  of  each  stalk,  and  scraping  the  flow 
of  juice  into  their  vessels — one  person  cutting  being  followed  by 
two  collecting  the  juice.  This  process  they  repeat  six  or  seven 
times  a  day,  each  time  a  new  cut  being  made  a  little  lower  down 
the  stalk.  The  period  of  collection  generally  lasts  from  six  weeks 
to  two  months,  closing  usually  about  the  third  week  in  September  ; 
but  for  the  last  two  years  I  collected  up  to  the  end  of  September. 
Towards  the  close  of  the  season,  the  plants  become  so  woody  and 
hard  that  it  is  with  great  difficulty  new  cuts  can  be  made  for  the 
flow  of  the  juice.  About  this  time  the  frosty  nights  seriously 
influence  the  flow  of  the  juice,  and  determine  the  cessation  of  the 
year's  collection.  The  juice  after  frost  usually  becomes  of  a  watery 
consistence,  and  when  it  remains  thick,  as  it  sometimes  does,  it  is 
so  deteriorated  in  quality  as  to  be  worthless. 

The  amount  collected  during  the  day  is  by  the  evening  changed  into 
a  thick  viscous  mass.  It  is  then  turned  out  of  the  vessels,  divided 
into  pieces  suitable  for  drying,  and  spread  out  to  the  influence  of 
a  fire,  as  the  sun  heat  in  our  climate  is  not  sufficiently  strong  for 
the  drying  process.  The  time  occupied  in  drying  varies  according 
to  the  heat  applied,  but  I  obtain  the  best  results  in  about  five  days. 

As  regards  the  yield  of  lactucarium,  much  depends  upon  the 
season.  In  rainy  weather  no  collection  can  be  made  ;  moist  warm 
weather  causes  the  greatest  flow  of  juice ;  while  in  dry,  hot  seasons 
the  stalks  are  slender,  the  yield  of  juice  small,  but  usually  of  very 
superior  quality.  So  much  does  the  yield  vary  that  in  some 
seasons  the  collecting  vessel  of  8  or  9  oz.  capacity  is  not  more 
than  half  filled  daily,  and  in  other  years  three  such  measures 
full  are  gathered  each  day.  Generally  six  such  measures,  equal 
to  a  little  more  than  4  lb.  of  thickened  juice,  yield  1  lb.  of  solid 
lactucarium.  On  an  average  I  calculate  each  plant  yields  40  or  50 
grains  of  lactucarium,  but  this  estimate  includes  plants  of  all 
descriptions.  Were  the  really  healthy  and  productive  plants  only 
taken  into  account,  the  average  yield  would  be  much  greater. 

A  very  small  quantity  of  lactucarium  is  now  used  in  the  medical 
practice  of  this  country,  and  I  do  not  know  the  source  of  the 
demand  which  I  am  annually  called  on  to  supply. 

For  many  reasons  lactucarium  cultivation  is  a  precarious  in- 
dustry. Besides  its  dependence  on  rainy  or  dry  weather,  wind  is 
fatal  to  the  plants  in  all  stages  after  the  stems  have  shot  up.     From 
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their  first  appearance,  the  plants  are  also  peculiarly  liable  to  be 
attacked  at  the  root  by  a  species  of  grub,  which  causes  great  havoc. 

Blue  Mountain  Tea.  J.  R.  Jackson.  (Pharm.  Journ.,  3rd 
series,  iii.,  603.)  This  so-called  tea  has  some  interest  attached  to 
it  in  a  pharmaceutical  point  of  view,  inasmuch  as  the  plant  yielding 
it  is  officinal  in  the  United  States,  its  use  simply  as  a  tea  being 
hitherto  considered  of  a  secondary  nature.  An  account  of  it  in 
the  Garden  states  that : — "  This  tea  is  composed  of  the  leaves  of  a 
variety  of  the  golden  rod  family,  botanically  known  as  SoUdago. 
It  is  gathered  in  large  quantities  on  the  Blue  Mountains,  and  the 
mountains  to  the  north  of  that  range.  The  tea  matures  in  the 
latter  part  of  September,  and  is  gathered  until  late  in  October.  It 
is  then  cured  and  put  up  in  packages,  selling  on  the  mountains  at 
from  twenty  to, thirty  cents,  per  pound,  but  retailing  in  villages 
and  towns  at  one  dollar  per  pound.  The  tea  has  a  very  pleasant 
aromatic  flavour,  and  is  held  by  many  persons  in  great  esteem." 

The  plant  referred  to  here  is  evidently  SoUdago  odorata,  Ait., 
called  the  sweet-scented  golden-rod.  It  grows  in  woods  and 
fields,  more  or  less  abundantly,,  in  all  parts  of  the  United  States, 
and  is  described  as  having  a  slender  erect  pubescent  stem,  growing 
two  or  three  feet  in  height,  linear-lanceolate  leaves,  entire,  acute, 
rough  at  the  margin,  and  covered  with  pellucid  dots;  deep  golden- 
yellow  flowers,  arranged  in  a  terminal,  compound,  panicled  raceme, 
the  branches  of  which  spread  almost  horizontally  ;  the  ray  florets 
are  ligulate,  oblong,  and  obtuse ;  the  disk  florets,  funnel-shaped, 
with  acute  segments ;  the  leaves  have  an  agreeable,  warm,  aromatic 
taste,  and  a  fragrant  odour ;  when  subjected  to  distillation  an 
aromatic  volatile  oil  is  produced,  and  by  dissolving  this  in  proof 
spirits  an  essence  may  be  made.  This,  it  is  said,  will  stop  vomiting, 
and  correct  the  taste  of  medicines,  even  laudanum  and  castor  oil. 
Applied  externally  it  is  a  valuable  remedy  for  allaying  pain  arising 
from  headache.     The  oil  is  of  a  pale,  greenish-yellow  colour. 

Wood  and  Bache  thus  speak  of  the  medical  properties  and  uses 
of  this  species  of  SoUdago  :- — "  Aromatic,  moderately  stimulant  and 
carminative,  and  like  other  substances  of  the  same  class,  diaphoretic 
when  given  in  warm  infusion.  It  may  be  used  to  relieve  pain 
arising  from  flatulence,  to  allay  nausea,  and  to  cover  the  taste  or 
correct  the  operation  of  unpleasant  or  irritating  medicines.  Tor 
these  purposes  it  may  be  given  in  infusion.  The  volatile  oil  dis- 
solved in  alcohol  is  employed  in  the  Eastern  States.  According  to 
Pursh,  the  dried  flowers  are  used  as  a  pleasant  and  wholesome 
substitute  for  common  tea."     From  this  it  will  be  gathered  that 
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though  the  plant  has  been  long  known  in  America  for  its  medicinal 
properties,  the  application  of  its  leaves  as  a  substitute  for  tea  has 
some  novelty  in  it. 

'Another  species  of  SoUdago  (8.  senipervirens,  L.),  called  the 
narrow-leaved  golden-rod,  which  grows  in  moist  situations  in  North 
America,  is  by  some  considered  very  valuable  for  the  cure  of 
wounds. 

The  common  golden-rod  of  our  woods  and  thickets  (^S.  virgaurea), 
L.),  which  also  grows  in  the  United  States,  was  at  one  time  used 
with  us  as  a  diuretic  and  vulnerary. 

Costus  Root.  Aplotaxis  Lappa,  Dene.  J.R.Jackson.  (Phann. 
Journ.j  3rd  series,  iii.,  723.)  Under  the  name  of  Aucklandia  Costus^ 
Dr.  Falconer  describes  a  composite  plant,  growing  on  the  mountain 
slopes  of  the  Cashmere  Valley,  at  an  elevation  of  from  8000  to  9000 
feet ;  and  the  aromatic  root  of  the  plant  was  considered  to  be  identi- 
cal with  the  costus  of  the  ancients.  The  plant,  which  is  a  gregarious 
herb,  six  or  seven  feet  high,  with  an  annual  stem  and  a  thick 
perennial  root,  is  now  referred  to  Aplotaxis  Lappa,  and  has  some 
interest  attached  to  it  beyond  its  ancient  history,  from  being  at  the 
present  time,  or  at  any  rate  when  Dr.  Falconer  wrote,  an  extensive 
article  of  Oriental  trade.  It  is  sent  in  large  quantities  to  Bombay, 
and  from  thence  is  shipped  to  the  Red  Sea,  the  Persian  Gulf,  and 
China ;  also  through  Hindostan  to  Calcutta.  As  much  as  200,000  lbs. 
is  said  to  be  annually  collected  and  disposed  of  in  this  way,  at  a 
considerable  profit  to  the  collectors,  for  it  is  estimated  that  about 
2s.  4:d.  per  cwt.  covers  the  cost  of  collecting  and  transport  to  a  mer- 
cantile dep6t  in  Cashmere,  while  in  Canton  as  much  as  478.  to  48*. 
per  cwt.  is  realized.  The  article  moreover  requires  no  preparation 
for  market,  the  roots  being  simply  dug  up  in  September  and  October, 
and  cut  into  pieces  from  two  to  five  or  six  inches  long.  Its  chief 
use  is  by  the  Mohammedans  for  burning  as  incense,  but  the  Chinese 
also  use  it  as  an  aphrodisiac.  In  Cashmere  its  only  use  is  for  pre- 
serving the  celebrated  Cashmere  shawls  from  the  attacks  of  moths, 
pieces  of  the  root  being  put  into  the  bales  in  course  of  packing. 
When  dry  the  root  is  of  a  dark  brown  colour,  very  brittle  and  ap- 
parently full  of  resin,  but  it  does  not  burn  freely.  It  has  a  strong 
bat  agreeable  odour,  similar  to  that  of  orris-root.  I  am  not  aware 
that  it  is  an  article  of  import  in  this  country ;  but  not  long  since  I 
received  a  fine  sample  for  the  Kow  Museum  from  a  celebratod  Lon- 
don perfumer.  It  is  known  in  Cashmere  as  kout,  imd  in  lUngal  as 
putchnk. 

Arnicae  Radix.     Microscopical  Characters.     11.    Pocklington^ 

o 
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(Pharm.  Jo'tirn.,  3rd  series,  iii.,  302.)  The  author  describes  the 
structure  of  the  rhizome  onlj. 

Medulla.  Largely  developed,  and  consists  of  parenchyma  of  the 
loose  spongy  type,  its  cells  being  either  globose  or  hexagonal  (iti 
cross  section)  and  very  thin- walled.  Starch  in  small  quantities  in 
minute  ovate  or  globular  granules  is  contained  in  a  few  of  such  of 
the  medulla  cells  as  are  not  filled  with  a  dark  brown,  when  dry  almost 
black,  colouring  matter  which  rapidly  dissolves  in  potash,  and  is  of 
deep  turmeric  yellow  in  solution.  The  medulla  is  encircled  by 
vascular  bundles,  oval  in  cross  section,  and  consisting  of  liber  tubes 
enclosed  within  pitted  or  barred  vessels.  Immediately  outside  this 
incomplete  medullary  sheath  are  well  developed  canaliculi,  or  se- 
cretory ducts  of  unusual  size  and  frequently  in  twos.  The  structure 
of  these  ducts  is  similar  to  that  of  the  oil  receptacula  in  the  rind  of 
an  orange  figured  in  Balfour's  "  Outlines"  and  many  other  books  on 
botany.  They  are  cavities  bounded  by  a  layer  of  somewhat  codi- 
pressed  cells,  and  then  by  the  ordinary  cellular  tissue  of  the  cortical 
substance.  The  direction  of  the  canals  is  not  directly  perpendicular 
to  the  cross  section  of  the  rhizome,  but  somewhat  oblique.  These 
vessels  contain  a  dark  yellow  colouring  matter,  and  are  best  seen  in 
a  thick  section  mounted  as  an  opaque  object.  Their  structure  must 
of  course  be  studied  in  the  ordinary  way.  The  structure  of  the 
cortical  layer  is  not  distinguished  by  any  special  features. 

The  minute  structure  of  the  barred  vessels  of  the  vascular  system 
is  rather  interesting  on  account  of  their  varied  cohesion,  and  the 
distinctly  present  annuloid  thickening  of  the  vessels  where  the 
septa  have  been  absorbed. 

EBICACE^. 

Arctostaphylos  Glauca,  Lind.  Manzanita.  J.H.Flint.  (Amer. 
Journ.  Pharm.,  4th  series,  iii.,  197.)  Arctostaphylos  glauca,  one  of 
the  many  manzanitas,  is  a  small  tree  or  shrub,  indigenous  to  Cali- 
fornia, growing  principally  upon  the  western  slope  of  the  Sierras, 
and  preferring  dry  and  rocky  localities.  The  wood  is  very  hard, 
white,  with  a  dark  red-heart ;  the  bark  is  reddish-brown,  thin, 
smooth,  and  adheres  very  closely  to  the  wood  ;  the  leaves  are  pale- 
green,  and  quite  numerous. 

The  leaves  yielded  42  per  cent,  of  soluble  matter  to  boiling  water. 
The  amount  of  tannin  was  estimated  at  nearly  10  per  cent.  Six 
per  cent,  of  ash  was  left  after  incineration. 

A  portion  of  the  leaves  was  exhausted  with  alcohol,  this  solution 
evaporated  to  an  extract,  treated  with  boiling  water,  and  the  aqueous 
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solution  precipitated  with  lead  acetate,  filtered,  and  washed.  Through 
the  filtrate  and  washings  Hg  S  was  passed,  the  liquid  again  filtered, 
evaporated  to  an  extract,  and  digested  with  ether.  The  ethereal 
solution,  on  being  allowed  to  evaporate  spontaneously,  deposited  a 
crystalline  mass,  very  soluble  in  water,  alcohol,  and  ether,  but 
slightly  so  in  chloroform,  benzine,  and  bisulphide  of  carbon. 

A  minute  quantity  of  the  crystalline  product  was  dissolved  in 
water,  the  solution  rendered  alkaline  by  ammonia,  when  phos- 
phomolybdic  acid  produced  a  blue  colour,  proving  the  crystals  to  be 
arbutin. 

The  author  hopes  to  be  able  to  more  thoroughly  investigate  the 
constituents  of  this  plant,  which  seem  to  be  so  closely  allied  to 
those  of  Uva  JJrsi. 

STYRACEJB- 

Notes  on  Benzoin.  A.  C.  Curtis.  (Amer.  Journ.  PJiarin.,  4th 
series,  i.,  485.)  For  the  following  experiment  eight  samples  of 
benzoin  were  used  : — 

1st.  Three  drachms  of  each  of  Nos.  2,  3,  4,  5,  and  8  were  mixed 
with  about  double  the  weight  of  lime,  boiled  for  half  an  hour  with 
six  fluid  ounces  of  water,  filtered,  and  cooled.  Excess  of  hydrochloric 
acid  was  added  to  the  filtrates,  which  gave  a  precipitate  of  a  white 
colour,  corresponding  when  washed,  dried,  and  weighed,  to  14 J, 
lOJ,  10,  8,  and  1  per  cent,  respectively. 

2nd.  Known  portions  of  Nos.  2,  3,  4  and  5  were  subjected  to 
sublimation  at  a  gentle  heat,  the  vessel  removed  from  time  to  time, 
allowed  to  cool,  and  the  contents  stirred..  The  product  of  the  subli- 
mation of  each  sample  was  very  small,  and  the  weight  was  not 
taken.  Each  product,  both  by  precipitation  and  sublimation,  gave 
the  characteristic  tests  for  cinnamic  acid. 

3rd.  Sample  No.  1  was  a  splendid  specimen  obtained  through  the 
kindness  of  Prof.  Maisch.  It  was  treated  by  precipitation  the  same 
as  in  the  first  series  of  experiments,  with  no  result. 

Another  portion  was  then  treated  by  the  same  process,  using 
more  water,  boiling  longer,  and  evaporating  to  three  fluid-drachms 
before  adding  the  muriatic  acid.  The  result  was  a  yield  of  six  per 
cent,  of  an  amorphous  white  precipitate. 

4th.  A  portion  of  sample  1  was  then  sublimed,  yielding  nineteen 
per  cent,  of  crystals.  These  and  the  amorphous  precipitate  giving 
no  evidence  of  cinnamic  acid,  it  was  concluded  that  this  sample  con- 
tained benzoic  acid  only. 

6th.  Some  pure  cinnamic  acid  in  an  amorphous  state  was  sub- 
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limed  with  a  gentle  heat.  The  amount  of  crystals  obtained  was 
comparatively  insignificant. 

6th.  A  known  quantity  of  seven  of  the  samples  was  treated  with 
alcohol.  The  undissolved  residue,  dried  and  weighed,  gave  an 
average  of  twenty-one  per  cent,  of  insoluble  matter. 

These  investigations  lead  to  the  conclusions — 1.  That  the  product 
of  experiments  1  and  2  was  cinnamic  acid,  which,  being  less  soluble 
in  water  than  benzoic,  would  be  thrown  down  from  solution  of  cinna- 
mate  of  lime  upon  the  addition  of  muriatic  acid. 

2nd.  That  a  considerable  quantity  of  cinnamic  acid  is  found  in 
much  of  the  benzoin  in  the  United  States  market.  Cinnamic  acid 
can  be  obtained,  sufficiently  free  from  benzoic  acid,  for  all  practical 
purposes,  by  boiling  the  benzoin  with  double  its  bulk  of  lime  in  forty 
times  its  own  weight  of  water  for  fifteen  or  twenty  minutes,  fil- 
tering, cooling,  acidulating  strongly  with  muriatic  acid,  washing 
the  precipitate,  and  recrystallizing  from  water  acidulated  with 
muriatic  acid. 

3rd.  That  benzoic  acid  is  best  obtained  by  sublimation,  and  when 
procured  in  that  way  is  almost  free  from  cinnamic  acid. 

4th.  That  some  benzoin  in  the  market  contains  about  one-fourth 
of  impurities,  and  therefore  pharmaceutical  preparations  containing 
it  are  correspondingly  deficient  in  strength,  unless  an  allowance  for 
the  imparities  be  made. 

APOCYNACE^. 

Dita  Bark.  By  W.  Hildwein.  (Zeitschrift  (Est.  Apot.-Vereins, 
187^,  p.  249.)  The  author  states  that  among  the  botanical  products 
which  have  been  received  at  the  Vienna  Exhibition  from  the  Philip- 
pine Islands,  the  Echites  \_?  Echises]  scliolaris,  an  apocynaceous 
plant  has  attracted  considerable  attention.  It  grows  in  the  province 
of  Batangar,  in  the  island  of  Luzon,  and  its  bark  is  employed  as  a 
febrifuge,  under  the  name  of  "  dita  bark."  Gruppe,  a  Manilla  phar- 
macist, has  obtained  from  it  a  very  bitter,  hygroscopic,  uncrystal- 
lizable  substance,  which  he  has  named  "  ditain."  This  product, 
according  to  Miguel  Zina,  chief  physician  of  the  Manilla  Hospital,  is 
superior  to  quinine  and  free  from  its  inconveniences ;  it  is  also  an 
excellent  tonic.  100  grams  of  the  bark  contain  12  grams  of  ditain. 
50  kilograms  of  the  bark  are  sold  at  Manilla  for  50  francs,  and 
the  ditain  might  be  sold  in  Europe  at  half  the  price  of  quinine. 
Ditain  is  administered  in  the  same  dose  and  same  manner  as 
quinine. 
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SOLANACE^. 

Solania  in  Solanum  Lycoperaicum.  G.  W.  Kennedy.  (Amer. 
Journ.  Pharm.,  4th  series,  iii.,  8.)  The  author  being  desirous  of 
ascertaining  whether  the  common  tomato  (Solanum  lycopersicum) 
contained  any  solania,  made  a  series  of  experiments  with  that  object 
in  view. 

The  process  employed  was  similar  to  that  of  Wackenroder,  except 
a  slight  change  in  the  maceration,  and  in  using  ammonia  instead  of 
hydrate  of  lime  for  precipitation. 

The  author  took  a  quantity  of  the  living  plant,  leaves,  and  stems, 
and  bruised  them  with  water  into  a  pulp  in  a  mortar.  This  pulpy 
mass  was  next  macerated  for  forty-eight  hours  with  water  enough  to 
cover  it,  previously  acidulated  with  sulphuric  acid  so  as  to  have  a 
strong  acid  reaction.  The  liquid  was  then  expressed,  and  the  residue 
treated  again  with  sulphuric  acid  and  water,  as  in  the  first  macera- 
tion. It  was  now  expressed  as  before,  the  two  liquids  were  mixed, 
and,  after  standing  for  some  days,  filtered,  and  treated  with  water  of 
ammonia,  sp.  gr.  0*960,  in  excess.  The  precipitate  that  formed  was 
separated  by  straining,  dried  in  heated  air  at  120°  F.,  and  then  boiled 
several  times  with  alcohol.  The  alcoholic  solution,  having  been 
filtered  while  hot,  upon  cooling  deposited  the  solania  in  small 
feather-like  crystals,  resembling  quinine  in  appearance,  having  a 
smell  like  that  of  potatoes,  and  a  taste  rather  nauseous,  bitter,  and 
somewhat  sweetish.  With  sulphuric  acid  it  gave  a  bright  red 
colour,  passing  into  reddish-brown.  With  iodine  a  characteristic 
yellowish-brown  colour  was  produced.  Besides  solania,  the  author 
also  found  in  the  herb  some  fixed  oil,  gam,  chlorophyll,  and  inorganic 
salts. 

LABIATJS. 

Cultivation  of  Lavender.  {Jowmal  of  Applied  Science^  and  Pharm. 
Journ.,  3rd  series,  iii.,  325.)  In  a  ride  by  rail  from  West  Croydon 
to  Sutton,  on  both  sides,  commencing  at  Waddon,  as  far  as  the 
eye  can  reach,  are  long  narrow  strips  and  occasionally  broad  ex- 
panses of  lavender.  After  a  thunderstorm,  refreshed  by  the  rain^ 
the  colour  is  deep  and  intensified,  and  the  perfume  crosses  the  path- 
way of  the  train.  When  the  sun  is  shining  with  unusual  bright- 
ness, any  one  standing  in  the  midst  of  those  fields  may  see  the  sky 
reflecting  back  the  colours  from  the  earth,  the  blue  tints  exchanged 
to  lavender.  Alighting  at  Sutton — the  limit  for  the  present  of  this 
cuHivution — the  road   turns  sharply  to  the  right,  and  passes  the 
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well-known  sign  of  the  Cock,  an  hostelry  of  sporting  notoriety,  and 
brings  ns  back  on  foot  in  the  direction  of  Carshalton. 

Throughout  the  whole  locality,  including  Sutton  on  the  extreme 
verge,  Carshalton  and  Mitcham,  there  may  be  counted  about  300 
acres  of  lavender  fields.  Mitcham  is  the  parent  source  of  the  herbal 
or  "physic  gardening,"  in  the  nsbtive parlance ;  and  from  that  place, 
about  twelve  or  fifteen  years  ago,  some  transplants  were  made  to 
Beddington.  From  thence  the  growth  has  extended  to  the  neigh- 
bouring parishes,  until,  as  at  present,  the  eye  is  attracted  on  all 
sides  by  the  broad  sheets  of  colour,  and  the  air  is  scented  with  the 
perfumes.  In  no  other  part  of  England  has  the  same  success  at- 
tended this  kind  of  gardening,  except  in  Cambridgeshire,  where  the 
production  is  said  to  be  inferior,  although  this  opinion  might  even  be 
reversed  by  inquiries  in  that  quarter.  However,  it  is  evident  as  in 
the  case  of  the  hop  gardens  in  Kent  and  Sussex,  something  peculiar 
existing  in  the  soil  or  climate,  or  both,  makes  these  plants  to  thrive. 

The  only  peculiarity  observable  is  a  loamy  upper  surface  for 
several  feet  upon  a  substratum  of  chalk,  rather  of  a  "holding  na- 
ture," although  dry.  The  ploughing  at  present  is  not  so  deep  as  in 
former  years,  and  to  this  circumstance  has  been  assigned  the  reason 
why  in  place  of  bearing  for  eight  or  nine  years  as  formerly,  the 
plants  are  now  exhausted  in  three  or  at  the  utmost  in  fonr  years. 

The  third  year's  growth  is  the  first  to  come  to  maturity,  and 
then  the  second,  and  then  the  first.  The  harvest  takes  place  in 
August.  The  cutting,  which  is  done  by  the  sickle,  appears  an  art 
of  itself,  which  affects  the  crop  in  the  future  year.  The  labourers 
are  followed  by  women  and  girls,  who  immediately  pack  and  tie  the 
lavender  np  in  mats,  to  protect  it  from  the  rays  of  the  sun,  or  other- 
wise the  quantity  of  oil  to  be  extracted  would  be  reduced  before  it 
could  be  taken  in  hand  at  the  distillery.  Small  quantities  have  been 
previously 'cut  before  they  are  fully  ripe,  for  Co  vent  Garden  Market, 
or  for  sale  about  the  towns  and  villages  in  the  neighbourhood.  The 
distillery  process  is  carried  on  upon  the  spot;  as  the  volumes  of 
smoke  from  several  chimneys  and  the  strong  odour  of  herbs  around 
the  buildings  sufficiently  testified  to  some  very  odoriferous  process 
within ;  for  it  must  be  remembered  that  peppermint,  rosemary,  dill, 
chamomile,  as  well  as  lavender,  have  to  find  their  way  to  the  same 
crucial  test.  Beneath  a  brick-built  shed  stands  a  row  of  stills,  with 
what  are  called  worm-tubs  attached  to  each  still. 

Upon  the  ground  floor  the  furnaces  are  being  attended,  and  the 
percolator  watched,  as  a  trickling  noise  indicates  that  the  oil  is 
being  extracted  by  the  process  going  on.     Above  the  furnaces  are 
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the  stills,  of  dimensions  sufficient  either  to  contain  half  a  ton  or  a 
ton  weight  of  herb,  and  the  building  is  spacious  enough  to  admit  of 
carts  being  driven  in  for  the  purpose  of  unloading.  The  still  is 
filled  thrice  in  four-and-twenty  hours,  namely,  eight  hours  to  a  run. 
The  men  get  upon  the  upper  floor,  remove  the  still-head  by  a  lever, 
then  take  the  lavender  from  the  mats  and  tread  the  stalks  down 
with  their  feet  until  the  copper  is  tightly  filled  to  the  brim.  Liquor 
at  boiling  heat  is  then  taken  from  the  top  surface  of  the  worm-tub, 
although  at  the  bottom  and  lower  surface  the  water  is  quite  cold, 
and  the  furnaces  are  set  to  work.  The  loorm  consists  of  piping 
attached  to  the  head  of  the  still,  and  passes  round  and  round  the 
tub  which  contains  the  cold  water.  The  men  watch  the  bringing 
over  of  the  still — that  is,  the  moment  when  the  liquor  begins  to 
flow  over  the  head  into  the  worm.  Directly  it  does  so,  they  know 
that  the  oil  is  running,  and  immediately  damp  down  the  furnaces. 
The  boiling  liquor  from  the  herbs,  by  passing  through  the  tubing 
immersed  in  cold  water,  becomes  condensed,  and  the  oil  separates 
from  the  water  and  runs  into  the  percolator  at  the  foot  of  the  worm- 
tub.  This  bringing  over  is  the  most  critical  point  in  the  whole 
operation  ;  then  great  attention  and  experience  are  needed,  otherwise 
the  herbs,  both  stalk  and  flower,  might  be  taken  into  the  worm,  and 
the  oil  be  spoiled.  So  well  practised,  however,  are  the  men  em- 
ployed, that  what  is  called  a  "run  foul"  is  scarcely  known  during 
the  whole  of  the  distilling  season.  From  thence  it  is  taken  and 
placed  in  dark  glass  bottles  with  short  necks,  containing  4  lb.  to  7  lb. 
each,  ready  for  merchandising. 

The  quantity  of  oil  extracted  from  a  ton  of  lavender  varies  accord- 
ing to  the  influence  of  the  season  ;  from  15  lb.  to  16  lb.  is  considered 
a  fair  average,  very  seldom  it  reaches  21  lb.,  sometimes  not  more 
than  10  lb.  The  distilling  lasts  about  two  months,  from  the  first 
week  in  August  to  the  second  week  in  October,  according  to  the 
abundance  or  otherwise  of  the  surrounding  crop.  The  business 
itself  is  separate  from  ^the  growing;  the  small  growers  as  well  as 
the  large  take  their  crops  to  the  distillery,  and  pay  a  certain  agreed 
upon  rate  per  ton. 

POLYGONACE./E. 

The  Botanical  Origin  ar.d  Characters  of  the  Officinal  Rhubarbs. 
Professor  Bail  Ion.  (Commuiucatcd  to  the  Frcnck  Society  for  the 
Advancement  of  Science;  Pharm.  Journ.^  3rd  series,  iii.,  301.)  The 
fine  officinal  rhubarbs  which  are  known  by  the  name  of  Russian  and 
Chinese  rhubarbs,  appear  to  bo  the  product  of  a  single  botanical 
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species,  growing  in  Thibet,  about  tbe  40tb  degree  of  latitude,  in 
deserts,  which  have  usually  been  looked  upon  as  vast  plateaux  of 
sand,  but  which  are  really  inaccessible  citadels,  formed  of  superposed 
stages  of  perpendicular  rocks,  the  craggy  buttresses  of  which  have 
been  but  seldom,  and  then  with  difficulty,  scaled  by  Europeans.  It 
was  thence  that  about  the  year  1858  M,  Dabry  procured  some  stalks 
of  the  true  officinal  rhubarb.  How  he  procured  these  plants  is  not 
known,  but  probably  they  were  carried  off  by  a  Chinese  workman 
from  land  deroted  to  the  lamaseries,  from  which  the  common  people 
are  scared  by  terrible  imprecations, 

Boerhaave  and  Pallas,  like  the  explorers  of  the  Meikong  in  our 
own  time,  appear  not  to  have  known  the  true  rhubarb  except  from 
the  accounts  of  the  dealers  who  transported  it  from  Thibet,  either 
to  Kiatcha,  the  principal  mart  for  it  in  Russia,  or  to  China.  Lin- 
neBus,  however,  was  pretty  near  the  mark  when  he  wrote  that  the 
Asiatic  rhubarb  grew  "  ad  murum  Chiiice,*'  although  the  real  locality 
is  doubtless  further  east.  But  it  has  long  been  known  that  the 
plant  is  furnished  with  palminerved  or  digitinerved  leaves  which 
are  deeply  incised  on  the  margin.  This  has  induced  authors  to  think 
that  the  finest  quality  of  the  Asiatic  drug  is  produced  by  a  species 
in  the  same  group  as  Bheum  hybridum,  probably  by  B.  jpalmatum. 
Guibourt  also  arrived  at  this  opinion  after  having  cultivated  and 
studied  in  Paris  all  the  species  of  Bheum  which  he  could  obtain. 
But  M.  G.  Planchon  has  shown  that  the  roots  of  B.  palmatum,  as 
they  are  found  in  Guibourt's  collection,  do  not  present  the  histolo- 
gical characters  of  the  Chinese  or  Russian  rhubarbs  of  commerce. 

Hitherto  but  little  attention  has  been  paid  to  what  is  said  by  the 
authors  respecting  the  rhubarb  plant  of  the  Chinese  "  Pun-tsaou," 
namely,  that  the  leaves  are  "  green  during  the  first  month,  and 
when  well  developed  are  as  large  as  a  fan,  and  resemble  those  of  the 
Bicinus  corriTnunis  ;*'  also,  that  the  stem  is  very  large,  one  to  two 
feet  long,  covered  with  a  black  bark,  soft,  humid,  and  containing  a 
yellow  sap-wood.  These  characters  are  very  perceptible  in  a  plant 
sent  by  M.  Dabry  to  M.  Soubeiran,  in  the  putrefied  mass  of  which 
some  shoots  were  found  still  intact  by  M.  L.  Neumann.  These 
shoots  carefully  cultivated  have  produced  some  plants,  one  of  which 
has  flowered  with  M.  Giraudeau,  in  the  valley  of  Montmorency,  and 
another  is  cultivated  in  the  Garden  of  the  Faculty  of  Medicine  at 
Paris.  It  has  there  produced  leaves  of  about  a  metre  and  a  half  in 
length,  and  of  which  the  limb,  a  little  broader  than  long,  is  orbicular, 
deeply  five-lobed,  and  incised,  cordate  at  the  base,  pale  gi-een, 
glabrous  above,  densely  covered  underneath  by  a  fine  white  down 
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whicli  does  not  alter  the  green  tint.  In  the  inflorescence,  the  bracts 
of  about  two  metres  in  length,  ramified,  foliate,  and  bare  at  the 
summit, .  are  surmounted  by  numerous  cymes  of  whitish  flowers, 
remarkable  for  the  depth  of  their  concave  receptacles  and  the  green 
colour  of  their  disks. 

The  aerial  portion  of  the  axis  of  this  plant,  for  which  the  name  of 
Rheum  officinale  is  proposed,  is  a  thick,  short,  ramified  stem,  whilst 
the  subterranean  portions  are  cylindrical,  of  small  size, — therefore  of 
little  practical  use, — and  easily  destroyed ;  from  which  cause  it  is 
rarely,  and  in  but  small  quantity,  imported  into  Europe.  This  is  the 
reverse  of  what  is  found  in  the  European  rhubarbs,  of  which  the 
fuller  developed  root  is  the  part  usually  employed,  together  with  a 
small  portion  of  the  stem.  But  in  the  Thibet  rhubarb  the  part 
principally  employed  is  the  aerial  stem  or  branches.  Hence  the 
peculiar  characters  of  this  drug  as  it  is  generally  met  with  in  com- 
merce. It  is  characterized  by  its  colour,  smell  and  taste — found  in 
the  living  plant  from  Thibet — and  by  the  numerous  sta'rred  spots 
which  are  observed  in  sections  of  certain  portions.  The  pretended 
black  bark  which  is  removed  in  cleaning  this  rhubarb  is  nothing 
but  a  mass  of  leaf  bases  and  of  ochreas  which  cling  to  the  surface 
of  the  stem.  As  the  stems  of  Rheum  which  have  been  planted  in 
France  comport  themselves  as  true  sympods,  on  the  surface  of  which 
there  are  not  only  leaves,  but  also  axillary  buds,  it  is  not  astonishing 
that  these  buds,  separated  from  the  mother-plant,  readily  develop 
adventitious  roots,  allowing  of  their  easy  reproduction.  Thus'  the 
future  is  assured  of  a  large  number  of  stalks  of  this  plant,  hand- 
some in  an  ornamental  point  of  view,  and  susceptible  of  being  suc- 
cessfully cultivated  in  France  in  the  open'  air,  where  it  has  already 
supported  a  winter  of  20°. 

The  radiated  spots  in  rhubarb  are  really  transverse  sections,  more 
or  less  oblique,  of  adventitious  roots,  which  penetrate  from  the  base 
of  the  root  into  the  parenchymatous  mass  of  the  stem,  where  they 
appear  as  a  pith  of  medullary  rays,  with  triangular  portions  of 
parenchyma  and  wood  interposed.  This  makes  it  practically  possi- 
ble always  to  distinguish  the  rhubarbs  met  with  in  commerce,  con- 
sisting of  the  cauline  portions  of  the  plant,  from  those  consisting  of 
the  root. 

AMARANTHACE^. 

The  Presence  of  a  Considerable  Proportion  of  Nitre  in  Amar- 
anthus  Blitum.  JJy  M.  Boutin.  (Juum.  r/tarm.  Chim.,  4th 
scries,  xvii.,  3G4.)      M.  Boutin  has  found  that  a  common  plant,  the 
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Amaranthus  Blitum,  of  the  Amaranthaceas  family,  contains  a  consider- 
able proportion  of  nitre.  He  incinerated  100  grams  of  all  parts  of 
the  plant,  previously  dried,  treated  the  ash  with  distilled  water,  and 
obtained  upon  evaporating  the  liqnor  eight  grams  of  carbonate  of 
potash,  corresponding  to  II" 68  grams  of  nitrate  of  potash.  The 
insoluble  portion  remaining  upon  the  filter  consisted  of  lime,  oxide 
of  iron,  alumina,  silica. 

CHENOPODIACE^. 

Cliiinoa  {Gheno^podium  Quinoa).  M.  C.  Cooke.  (Pharm.  Journ. 
3rd  series,  iii.,  281.)  It  is  not  long  since  the  seeds  of  this  plant 
were  procured  from  Peru,  and  sent  to  India  in  order  to  secure  its 
introduction  as  a  food  plant  in  the  Himalayan  region. 

It  is  in  Peru  and  Chili  that  the  plant  is  chiefly  cultivated,  although 
Humboldt  remarks  that  in  Mexico  it  ranks  in  utility  with  the 
potato,  maize,  and  wheat.  On  good  soil  this  plant  attains  the  height 
of  three  or  four  feet,  and  bears  an  immense  quantity  of  seeds, 
which,  unfortunately,  for  a  long  time  feed  an  innumerable  flock  of 
birds,  like  sparrows,  for  this  plant  has  the  disadvantage  that  all  its 
seeds  do  not  ripen  at  the  same  time. 

In  1834  it  was  first  known  in  this  country,  and  in  1838  was 
described  and  figured  in  Curtis's  Botanical  Magazine. 

The  Ghenopodmm  Quinoa,  Willd.,  is  a  herbaceous  annual,  with  a 
stout  erect  annular  stem  of  from  three  to  four  or  even  five  feet  in 
height  in  a  good  soil;  it  branches  considerably  with  short  erect 
branches.  The  lower  leaves  are  as  large  as  the  human  hand,  and  of 
somewhat  triangular  shape,  on  long  footstalks,  and  of  a  pale  rather 
glaucous  hue.  Small  green  inconspicuous  flowers,  and  afterwards 
the  fruit,  are  produced  on  numerous  panicles,  both  axillary  and  ter- 
minal. The  whole  habit  of  the  plant  closely  resembles  the  goosef oot 
and  spinach.  The  peculiar  hue  is  caused  by  myriads  of  glandular 
layers,  with  subglobose  iridescent  heads,  with  which  the  plant  is 
studded,  and  which  are  exceedingly  beautiful  under  the  micro- 
scope. 

It  is  said  that  any  light  argillaceous  soil  is  suitable  for  its  cultiva- 
tion. The  seed  time  is  in  the  spring  and  the  harvest  about  seven 
months  after. 

When  quite  ripe,  the  seeds,  which  are  about  the  size  of  white 
mustard  seed,  but  flatter,  arc  easily  reduced  to  a  whitish  meal.  !N'ot 
being  tenacious  when  mixed  with  water,  like  wheaten  flour,  it  is 
scarcely  fit  for  making  bread. 

The  starch  grains  are  exceedingly  minute,  and  constitute  nearly 
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40  per  cent,  of  tlie  grain  in  its  natural  state.  According  to  analysis 
it  contains  5  per  cent,  of  sugar,  7J  per  cent,  of  casein,  and  upwards 
of  11  per  cent,  of  albumen  and  other  protein  compounds.  This 
large  amount  of  protein  is  unusual  in  farinaceous  seeds,  and  indicates 
considerable  nutritive  value. 

In  Lima  two  methods  are  employed  in  the  preparation  of  quinoa. 
In  one  case  it  is  boiled  with  water  like  oatmeal,  and  flavoured  with 
'pimento  ;  in  the  other,  which  is  a  favourite  with  the  ladies, 
the  grains  are  slightly  toasted  like  coffee,  and  boiled  in  water,  yield- 
ing a  brown  coloured  soup,  which  is  seasoned  with  spices,  and  is 
of  a  taste  so  peculiar  that  few  strangers  like  it. 

The  leaves  of  the  quinoa  are  commonly  eaten  as  a  vegetable,  and 
much  resemble  those  of  other  species  of  Ghenopodiuin,  as,  for  instance, 
the  Che7iopodium  bonusSenricus,  and  its  ally,  the  spinach. 

THYMELACE^. 

On  Garou  and  Mezereon  Barks.  By  Hager.  (L' Union  Phar- 
maceutique,  xiv.,  138.)  The  symptoms  of  poisoning  by  the  plants  of 
the  genus  Daphne^  are  strong  inflammation  of  the  buccal  cavity  and 
of  the  throat,  violent  vomiting,  diarrhoea,  cramps,  dizziness  and 
appearance  of  dilatation  of  the  pupils.  The  antidotes  are  emulsions, 
albumen,  and  opium.  The  poison  of  garou  is  exceedingly  difficult  to 
detect  in  the  organs  ;  the  vomit  or  the  part  remaining  unconsumed 
being  the  most  favourable  for  examination.  Most  of  the  alkaloid 
tests  react  upon  an  aqueous  decoction  of  garou.  Dilute  sulphuric 
and  hydrochloric  acids  give  a  brownish  precipitate  soluble  in  alcohol. 
Picric  acid  slowly  renders  the  liquid  turbid ;  bichromate  of  potash 
gives  a  brown  precipitate ;  chloride  of  iron  a  grey  black  precipitate 
insoluble  in  alcohol ;  iodo-iodido  of  potassium  a  yellowish  brown 
precipitate ;  and  phosphomolybdate  of  soda  a  greenish  grey  precipi- 
tate. These  precipitates  are  abundant  and  easily  separated.  Tan- 
nic acid  gives  no  precipitate. 

Daphnine,  is  the  name  given  to  the  bitter  alkaloid, — a  glucoside 
according  to  Zwenger, — of  the  bark  and  other  parts  of  the  different 
spurges,  such  as  Daphne  Mozereum,  D.  Laureolay  D.  alpina^  D.  gnidium^ 
etc.  It  forms  colourless  crystals,  containing  eight  equivalents  of 
water,  which  are  lost  at  100°  C.  It  melts  at  200°  C.  and  forms  on 
cooling  a  crystalline  mass.  Heated  beyond  tho  fusing  point  a 
sublimate  (daphnetine)  is  formed.  Its  taste  is  slightly  bitter, 
afterwards  becoming  acrid.  It  is  slightly  soluble  in  cold  water, 
insoluble  in  ether,  easily  soluble  in  warm  water  and  alcohol  and  hot 
acetic  acid.      Solutions  of  caustic  alkalies  and  alkaline  carbonates 
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dissolve  it  with  a  golden  yellow  coloration.  Heated  witli  dilute 
mineral  acids,  daphnine  is  broken  np  into  sugar  and  daphnetiue. 
Emulsin  and  yeast  produce  a  similar  decomposition.  Nitric  acid 
colours  it  red ;  ferric  chloride  colours  it  blue,  but  when  warm, 
yellow,  and  upon  boiling  gives  a  deep  yellow  precipitate.  Daphne- 
tine  crystallizes  in  yellowish  or  colourless  prisms,  melting  and  sub- 
liming at  250°  C. ;  it  is  insoluble  in  ether,  with  difficulty  in  water 
and  alcohol,  but  easily  if  they  be  heated.  A  hot  aqueous  solution  is 
coloured  yellow. 

Mezerei Cortex.  Microscopical  Characters.  H.  Pocklington. 
(Pharm.  Journ.^  3rd  series,  iii.,  542.)  The  barks  of  Dajpline  Meze- 
reum  and  D.  Laureola  do  not  diifer  sufficiently  widely  to  render  it 
needful  to  describe  them  at  great  length.  The  latter  being  most 
easily  obtained  in  a  fresh  state,  is  the  one  most  likely  to  be  selected 
for  examination.  In  common  with  all  plants  of  this  genus  they 
possess  a  long  fibrous  and  very  tough  liber.  The  sections  should  be 
cut  transversely,  and  towards  the  centre  of  the  stem  vertically.  Log- 
wood-stained sections  are  the  most  useful.  In  such  a  section,  if 
transverse,  is  seen  beginning  at  the  exterior,  first  the  cells  of  the 
epidermal  layers  deeply  stained,  beneath  these  are  the  cells  of  the 
cork  layer  unstained  ;  and  beneath  these  are  well-stained,  large-sized 
parenchymatous  cells  and  a  largely  developed  fibrous  liber,  which 
does  not  stain.  The  liber  is  best  seen  in  vertical  sections.  The 
wood  structure  of  D.  Laureola  (the  spurge  laurel  of  the  hedgerows  in 
some  parts)  is  specially  interesting,  on  account  of  the  peculiar  spiral 
and  dotted  markings  and  pits  on  the  well  developed  vessels. 

LAURACE^. 

Nectandrae  Cortex.  Microscopical  Characters.  H.  Pocklington. 

(Pharm.  Journ.,  3rd  series,  iii.,  581.)  This  bark  is  exceedingly  in- 
teresting, complex  in  structure,  and  by  no  means  easy  to  deal  with. 
'No  ordinary  amount  of  maceration  is  too  much  for  it.  It  may  be 
ground  down,  but  the  process  is  tedious  and  unsatisfactory.  If 
grinding  be  resorted  to,  it  may  be  done  in  the  same  manner,  with 
slight  modifications,  as  that  adopted  for  all  hard  substances,  as  bone, 
teeth,  coal,  nut-shells,  and  the  like.  As  thin  a  slice  as  possible 
must  be  cut,  and  rubbed  smooth  on  a  rough  stone  and  then  on 
a  hone.  This  surface  must  then  be  attached  to  a  glass  slide  by 
means  of  old  hard  Canada  balsam.  The  section  is  now  to  be  rubbed 
upon  a  piece  of  mill-stone  grit  until  as  thin  as  possible  without  risk 
of  break  of  continuity,  and  finished  upon  a  Canada  oil-stone  and 
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Turkey  hone  successively,  and  finally  mounted  in  balsam.  Tlie 
other  plan  is  by  prolonged  maceration  in  warm  water,  several  weeks 
in  the  author's  experience  not  being  too  long,  even  if  long  enough. 
A  section  may  then  be  cut  with  a  sharp,  but  not  too  highly  tempered 
razor,  in  a  longitudinal  and  vertical  direction,  that  is,  from  the 
bark  towards  the  tree,  but  downwards.  When  cut,  the  sections  will 
require  special  treatment,  and  this  is  another  reason  why  grinding 
down  is  objectionable. 

One  section  must  be  boiled  in  alcohol  for  a  few  seconds,  the  alcohol 
removed,  and  glycerine  added.  The  slide  is  next  to  be  heated  to 
nearly  the  boiling-point  of  the  glycerine  for  a  few  minutes.  It  is  then 
ready  for  mounting.  A  second  section  is  to  be  treated  with  spirit, 
water,  and  finally  nitric  acid  for  half  a  minute.  The  acid  is  to  be 
removed,  the  section  washed  with  water  (on  the  slide),  and 
mounted  in  glycerine.  A  third  section  is  to  be  treated  with  spirit  and 
liquor  potassae,  and  well  washed  from  all  traces  of  both ;  then 
dried  thoroughly  at  a  low  temperature,  and  finally  mounted  in 
thick  balsam,  inclusion  of  air  bubbles  being  entirely  disregarded. 

In  structure  it  somewhat  resembles  cassia,  bat  is  even  more 
complicated,  and  though  there  is  a  family  likeness,  there  is  a  strong 
dissimilarity.  The  deposition  of  secondary  matters  has  gone  on, 
so  that  nearly  the  whole  of  the  tissues  are  thickened,  the  only  ex- 
ceptions being,  except  the  exterior  cells,  resin  recep taenia  and 
a  few  liber  or  semi-liber  cells.  The  whole  of  the  cortical  structure 
in  fact,  being  an  aggregation  of  Hassall's  stellate  cells ;  very  much 
thickened,  and  altogether  abnormal  liber  cells  ;  thickened,  va- 
riously shaped  parenchymata,  and  special  receptacula  for  resin  or 
colouring  matter,  these  last  also  presenting  novel  features. 

The  so-called  stellate  cells  may  be  grouped  as  follows.  First,  the 
oval,  much  thickened  cells  of  the  rays  of  the  bark.  These  have  a 
much  larger  cortical  cavity  than  the  other  cells,  are  porous, 
and  the  successive  layers  of  thickening  substance  are  not  easily  dis- 
tinguishable without  the  use  of  reagents.  These  cells  and  also  those 
next  to  be  mentioned,  and  the  resin  receptacula,  are  best  seen 
in  the  balsam-mounted  slide.  Secondly,  there  are  cells  of  too 
varied  a  shape  to  be  very  well  described.  All  forms  except  oval  are 
represented  among  them.  Some  few  have  a  largo  central  cavity, 
porous  of  course,  and  are  very  angular.  The  majority,  however,  are 
usually  nearly  filled  with  sclerogonous  deposit,  the  successive  layers 
of  which  are  usually  very  evident.  The  pores  of  these  cells  are 
very  numerous,  and  sometimes  so  fine  as  to  give  rise  to  false 
appearance,    unless    carefully    illuminated.    *  Certain    liber    wood 
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cells  have  been  very  peculiarly  modified  by  the  pressure  of  tbe 
hardened  stellate  cells,  and  when  isolated  are  not  unlike  the  longer 
spiculae  of  some  species  of  Gorgona.  They  are  thin  walled  and  not 
visibly  porous ;  other  wood  cells  are  very  little  thickened,  more  or 
less  fusiform,  and  minutely  porous.  The  receptacula  are  usually 
oval,  sub-cylindrical  or  sub-globose  cells,  thin-walled,  the  walls 
being  little  affected  by  the  coloured  contents  of  the  cells,  and  are 
somewhat  irregularly  distributed. 

In  conclusion,  the  structure  of  nectandra  bark  is  so  exceedingly 
characteristic  that  any  ordinary  adulterant  could  at  once  be  de- 
tected by  the  use  of  the  microscope. 

Cinuamomi  Cortex.  Microscopical  Characters.  H.  Pocklington. 
(Pharm.  Journ.,  8rd  series,  iii.,  543.)  The  chief  adulteration  of  cinna- 
mon in  the  form  of  bark  or  powder  is  cassia,  with  the  addition  in  the 
case  of  powdered  cinnamon  of  some  form  of  starch.  It  is  not  diflB.cult 
to  distinguish  between  "  whole  "  cinnamon  and  cassia ;  but  it  is  far 
otherwise  when  they  occur  in  the  state  of  powder,  and  can  only  be 
done  after  prolonged  and  careful  study  of  the  characters  of  each  of 
these  barks.  A  short  maceration  in  warm  water  will  render  them 
soft,  and  permit  of  very  thin  sections  being  cut  both  transversely 
and  longitudinally.  Select  a  fine  cork,  the  size  of  the  tube  of  the 
section  instrument,  halve  it,  take  a  thin  slice  from  each  half,  and 
then  place  the  piece  of  cinnamon  between  the  halves,  and  put  the 
whole  into  the  section  instrument.  Very  fine  and  perfect  sections 
may  thus  be  cut  with  ease,  the  razor  should  be  well  wetted,  and  the 
sections  fioated  into  water,  when  they  may  be  at  once  mounted  in 
fluid  or  glycerine  jelly,  or  removed  to  alcohol,  boiled  therein  for  a 
second,  transferred  to  oil  of  anise,  and  heated  therein  for  half  a 
minute,  and  finally  mounted  in  dammar  or  balsam.  This  last  plan 
being  particularly  applicable  to  sections  of  cassia,  stained  with 
magenta,  and  intended  to  be  viewed  with  polarized  light ;  but  in 
this  last  event  the  section  should  be  cut  either  from  dry  bark,  or 
some  soaked  in  cold  water  only,  as  the  starch  easily  undergoes 
transformation. 

The  general  structure  of  cinnamon  is  characteristic  enough. 
Beginning  at  the  outside,  we  have  first  a  layer  of  flattened  cork 
cells,  somewhat  brown  in  colour,  and  not  otherwise  of  special  inter- 
est. In  cassia,  these  are  slightly  larger  than  in  cinnamon,  but 
otherwise  similar.  There  are  sometimes  two  or  three  layers  of 
cells  of  this  class  present,  especially  in  cassia.  Beneath  these,  in 
the  case  of  cinnamon  as  a  tolerably  complete  and  continuous  layer, 
but  less  complete  and  continuous  in  the  case  of  cassia,  are  what 
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Hassall  calls,  "  stellate  cells  ;  "  that  is,  cells  whose  interiors  are 
almost  wholly  filled  up  with  deposits  of  secondary  matter  (scle- 
rogen)  ;  very  distinct  pores  traversing  the  deposits.  These  cells 
have,  in  cinnamon,  seldom  any  contents,  and  their  central  cavity  is 
bat  small.  In  cassia  the  cavity  is  larger,  and  sometimes  ("fre- 
quently," Hassall)  contains  starch.  They  are  larger,  and,  in  pro- 
portion to  the  other  tissues,  less  numerous  in  cassia  than  in  cinna- 
mon, are  best  seen  in  longitudinal  sections,  and  can  easily  be 
isolated  if  desired.  These  cells,  carefully  mounted  in  thick  balsam 
without  preliminary  soaking  in  essential  oils,  show  the  successive 
deposition  of  secondary  matter  and  the  arrangement  of  their  pores 
remarkably  well,  and  on  this  account  are  deserving  the  attention  of 
beginners  in  structural  botany.  Unless  care  be  taken,  they  may  be 
confused  with  a  different  structure,  the  much-thickened  liber  cells, 
very  numerous  in  cassia,  and  almost  wholly  filled  with  sclerogenous 
matter.  The  absence  of  pores  in  cross  sections  of  these  liber  cells, 
of  course,  at  once  distinguishes  them  from  "  the  stellate  cells." 

The  parenchymatous  tissues  of  cassia  and  cinnamon  are  very 
dissimilar.  One  very  prominent  feature  is  the  presence  of  great 
quantities  of  large  starch  granules,  eminently  doubly  refractive, 
and  giving  a  black  cross  with  polarized  light,  in  the  case  of  cassia, 
and  of  very  much  smaller  quantities  of  smaller  sized  starch  cor- 
puscles in  the  case  of  cinnamon ;  excepting  in  size  and  number 
the  starches  are  very  similar.  The  cells  of  this  tissue  are  larger  and 
more  thickened  in  cassia  than  in  cinnamon,  which  is  best  seen  in 
stained  sections. 

Small  quantities  x)nly  of  starch  should  be  present  in  good  and 
pure  ground  cinnamon.  The  presence  of  foreign  starches  is,  of 
course,  easily  detected,  but  it  is  not,  in  the  author's  experience, 
of  very  common  occurrence.  A  proportion  of  the  oil  may  some- 
times be  extracted  before  grinding  the  bark ;  a  guess  may  be  made 
at  this  by  observing  the  altered  appearance  of  the  starch  granules 
under  the  influence  of  heat  and  water,  and  by  the  absence  or  altera- 
tion in  certain  small  masses  of  brownish-yellow  colouring  matter, 
common  to  both  cinnamon  and  cassia.  Given  careful  study,  and 
the  difficulties  in  detecting  "  which  is  which  "  of  these  two  barks, 
are  not  very  serious. 

Sassafras  Radix.  Microscopical  Characters.  H.  PocklingtoQ. 
(Fhar7}i.  Jouni.,  3rd  series,  iii.,  181.) 

Medulla.  When  present,  the  medulla  is  composed  of  irregular 
sub-globose  cells,  unpitted,  containing  small  quantities  of  starch, 
and  usually  also  a  dark  red-brown  colouring  matter. 
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Wood  Zone.  The  wood  is  very  light  and  porous,  and  is  composed 
of  pleurenchymatous  cells,  of  vascular  vessels,  and  the  parenchy- 
matous cells  of  the  medullary  ray.  Viewed  in  cross  section,  the 
vessels  are  oval  or  circular,  and  in  duplicate  usually ;  the  wood 
cells  are  irregularly  shaped  polyhedrons,  the  medullary  rays  com- 
posed of  sub- cylindrical  cells. 

Wood  Cells.  These  when  viewed  longitudinally  are  seen  to  be  of 
the  true  pleurenchymatous  type,  are  long  with  pointed  ends,  and 
are  intimately  coherent.  The  vascular  vessels  are  very  large  and 
clearly  discernible  by  the  unaided  eye  if  a  thin  section  be  held  up 
to  the  light.  They  are  distinctly  pitted,  and  have  but  moderately 
thick  walls,  which  are  very  rarely  completely  perforate.  The  size, 
shape,  and  arrangement  of  the  pits  are  very  varied.  The  larger 
vessels  are  somewhat  minutely  pitted,  the  pits  being  arrauged  with 
great  regularity  in  close  proximity  with  each  other  ;  are  oval,  their 
long  axis  being  transversal  to  that  of  the  vessel.  These  vessels 
form  a  very  pretty  object.  Other  vessels  are  coarsely  pitted,  the 
pits  being  "  bars  "  rather  than  pits.  The  gradations  between  these 
extremes  are  gradual.  The  vessels  are  not  reticulate,  but  certain 
of  them  manifest  a  disposition  to  tear  longitudinally,  as  though 
they  were  formed  by  the  adhesion  of  contiguous  pitted  wood  cells. 

The  cohesion  of  the  vessels  in  linear  series  is  usually  oblique,  the 
septum  is  usually  partially  absorbed,  a  hernoid  annulus  remaining. 
When  the  septum  has  not  been  absorbed,  it  is  pitted  like  the  vessel. 

The  cells  of  the  medullary  rays  are  sub- cylindrical,  and  contain 
small  quantities  of  starch  and  colouring  matter.  The  starch  is 
somewhat  difficult  of  examination.  The  granules  are  rather  small, 
ovate,  and  intensely  doubly  refractive. 

A  well-executed  longitudinal  section,  mounted  in  Canada  balsam, 
after  a  prolonged  soaking,  forms  a  very  beautiful  polariscopic 
object  when  viewed  with  a  neutral  violet,  a  cyanogen  blue,  or  a 
purple  selenite.  When  the  selenite,  polarizing,  and  analyzing 
prisms  are  properly  adjusted,  the  variety  of  colours  seen  will  sur- 
prise any  one  but  a  very  blase  polariscopist. 

Cortical  Layers.  The  presence  of  great  quantities  of  colouring 
matter  and  other  cell  contents  renders  the  examination  of  the 
cortical  layers  somewhat  difficult.  The  sections  must  be  carefully 
boiled,  and  then  allowed  to  macerate  in  alcohol  before  examination, 
if  a  close  examination  be  desired.  The  parenchymatous  cells  of 
these  layers  do  not  present  special  features  of  interest.  In  shape 
they  are  irregularly  modified  sub-cylindrical  cells  j  their  walls  are 
thin  and  unpitted. 
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Medullary  rays  are  present  in  the  innermost  layers.  The  outer 
cells,  the  sub-epiblema,  are  cubic  uncompressed  cells,  with  rigid 
walls  and  stained  a  dark  brown,  almost  black.  The  flat  cells  of  the 
exterior  have  no  special  features.  The  liber  cells  of  the  bark  are 
cord-like,  very  long,  and  very  tough.  A  cross  section  of  them  is 
not  easy  of  accomplishment ;  they  are  then  seen  to  be  tubes  almost 
wholly  filled  with  sclerogenous  deposits. 

Canada  balsam  or  dammar  is  the  best  medium  in  which  to  mount 
transverse  sections.  Longitudinal  sections  should  be  mounted  in 
dammar  and  in  glycerine.  Before  mounting  them  in  balsam,  they 
must  be  dried  very  gradually  and  carefully  from  the  water  in  which 
they  were  immersed  after  being  cut,  and  soaked  in  turpentine  for 
some  days. 

Preparation  of  Camphor.  (Joum.  Pharm.  Chim.,  4th  series,  xvi., 
313.)  According  to  Bechtinger  (Journal  des  Voyages  Allemands),  in 
the  forests  which  cover  the  mountains  where  the  Tamsui  takes  its 
source,  in  the  island  of  Formosa,  dwell  some  Chinese  colonists,  who 
risk  the  neighbourhood  of  the  natives  to  gain  a  poor  living  by  the 
preparation  of  camphor.  They  use  for  this  purpose  large  furnaces 
of  clay,  into  which  they  introduce  a  cylinder,  also  of  clay,  composed 
of  three  superposed  reservoirs.  The  lower  reservoir  is  filled  with 
water.  The  middle  one,  which  communicates  by  chinks  with  both 
the  lower  and  upper  recipients,  is  filled  with  fragments  of  camphor- 
wood  cut  small.  When  the  furnace  is  lighted,  the  vapour  of  the 
lower  reservoir  rises  into  the  middle  one,  and  passing  through  the 
macerated  debris  carries  ofi*  with  it  the  essence  of  camphor,  which 
is  deposited  in  crystals  in  the  upper  receiver.  When  collected,  the 
caiiiphor  is  carried  to  Bangka,  and  thence  exported  to  China  from 
the  port  of  Tamsui  to  the  account  of  the  mandarins,  who  have  the 
monopoly  of  this  commodity. 

MONIMIACE^. 

On  the  Existence  of  an  Alkaloid  in  Boldo.  By  MM.  E.  Bourgoin 
and  C.  Verne.  {Joum.  Pharm.  Ghim..,  4th  series,  xvi.,  191.)  The 
boldo  is  a  monimiaceous  tree,  attaining  a  height  of  from  five  to 
six  metres,  and  a  native  of  Chili.  It  was  at  first  attributed  tj  the 
laurel  family,  as  the  Laurus  dloicus  of  Domboy.  It  is  the  Boldoa 
fragrans  of  Jussieu,  the  Euizia  fragrans  of  Ruiz  and  Pavon,  the 
Peumus  fragra/ns  of  Persoz,  and  Baillon  has  recently  described  it 
under  the  name  of  Ptmmus  boldus.  The  leaves  have  a  strong  piquant 
camphor  savour.  They  contain  an  essential  oil  and  an  organic 
alkali,  which  the  authors  propose  to  call  boldine. 

H 
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For  the  purposes  of  their  investigation  the  authors  exhausted  the 
powdered  leaves  with  washed  ether  in  a  displacement  apparatus, 
and  thus  obtained  a  strong  aromatic  tincture  of  a  beautiful  green 
colour.  When  this  liquid  was  submitted  to  distillation  the  ther- 
mometer, after  all  the  ether  had  passed  over,  remained  stationary 
at  185°,  and  a  certain  quantity  of  an  essential  oil  recalling  the  odour 
of  the  plant  was  collected.  The  thermometer  afterwards  rose 
gradually  to  about  230°,  at  which  temperature  it  again  remained 
stationary  for  some  time,  and  then  rose  to  about  300°. 

These  facts  show  that  the  ether  takes  up  complex  volatile  products  ; 
iu  other  words,  that  the  volatile  oil  of  boldo  is  a  mixture  of  several 
bodies,  which  is  conformable  to  what  has  been  observed  in  the 
greater  part  of  aromatic  plants. 

The  powder,  when  it  would  yield  nothing  more  to  ether,  was  ex- 
hausted by  90°  alcohol,  containing  tartaric  acid  in  solution.  On 
evaporation  an  acid  syrupy  residue  was  obtained,  which  was  agitated 
with  washed  ether  in  order  to  remove  a  brown  odorous  matter, 
soluble  in  ether,  alcohol,  and  acids.  After  saturation  with  bicar- 
bonate of  potash,  it  was  again  shaken  with  washed  ether,  which  then 
took  up  a  matter  presenting  all  the  characteristic  reactions  of  alka- 
loids.    This  was  impure  boldine. 

Boldine  only  existed  in  small  proportion  (about  1  in  1000)  in  the 
leaves  operated  upon.  It  was  difficult  to  obtain  it  pure,  because 
the  beforementioned  aromatic  matter,  soluble  in  acids,  accompanied 
it  with  great  persistence. 

The  method  above  described  constituted  a  process  of  research 
rather  than  of  extraction.  After  numerous  experiments  the  authors 
have  adopted  the  following : — Leaves  coarsely  powdered  are  ex- 
hausted by  infusion  of  water  acidulated  with  80  grams  of  acetic 
acid  to  each  kilogram  of  product.  The  liquid  is  filtered,  and  then 
evaporated  in  a  water-bath  to  the  consistence  of  honey.  It  is  acid, 
and  contains,  besides  the  alkaloid  and  a  little  aromatic  matter,  a 
large  quantity  of  acetate  of  lime.  When  acetic  acid  is  replaced  by 
citric  acid,  alcohol  causes  a  voluminous  precipitate  of  citrate  of  lime  ; 
with  sulphuric  acid  an  abundant  deposit  of  sulphate  of  lime  is 
formed.  These  facts  indicate  the  presence  in  the  leaves  of  a  large 
proportion  of  a  lime  salt. 

The  operation  is  terminated  in  the  ordinary  manner,  by  wash- 
ing with  ether,  saturating  with  an  alkaline  bicarbonate,  and  re- 
m.oving  the  alkaloid  by  ether.  This  on  evaporation  leaves  a  residue, 
which  is  taken  up  by  dilute  acetic  acid,  and  precipitated^by  ammonia. 
It  is  generally  necessary  to  repeat  this  treatment  a  second  time 
to  rid  the  alkaloid  of  a  small  quantity  of  yellow  matter. 
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Boldine  is  very  slightly  soluble  in  water,  to  whicli,  however,  it 
communicates  an  alkaline  reaction  and  a  manifestly  bitter  taste. 
It  is  soluble  in  alcohol,  ether,  chloroform,  caustic  alkalies,  and 
crystal lizable  benzoin.  From  acid  solutions  it  is  precipitated  by 
ammonia,  and  the  double  iodide  of  mercury  and  potassium,  and 
iodine  water  gives  a  chestnut-brown  precipitate.  Strong  nitric  acid 
immediately  colours  it  red,  as  also  does  cold  sulphuric  acid. 

ITLMACE^. 

Ulmi  Cortex.  Microscopical  Characters.  H.  Pocklington. 
{Pharm.  Journ.,  3rd  series,  iii.,  761.)  This  is  an  easy  bark  to 
examine,  and  the  details  of  structure  are  best  studied  in  ordinary 
transverse  sections,  and  in  vertical  sections  cut  parallel  with  the 
surface,  and,  therefore,  cut  across  the  medullary  rays. 

As  seen  in  cross  sections  the  tissues  may  be  grouped  in  three 
divisions :  liber  cells,  either  isolated  or  in  twos  or  threes ;  the  ob- 
long thin- walled  cells  of  the  medullary  rays ;  and  irregularly  sized 
and  shaped  thin- walled  parenchymatous  cells,  amongst  which  the 
liber  cells  are  distributed  with  an  apparent  attempt  at  regularity. 

The  medullary  rays  alone  can  be  best  studied  in  transverse  sec- 
tions, and  are  most  easily  examined  in  carefully  stained  specimens. 
The  general  arrangement  of  the  liber  tubes,  can  only  be  studied  in 
vertical  sections,  and  preferably  in  thin  sections  that  have  been 
treated  with  dilute  solutions  of  caustic  potash  or  soda,  and  very 
slightly  stained  with  magenta.  The  liber  is  seen  ta  be  very  fibrous, 
almost  cordlike,  and  is  sufficiently  tough  to  permit  of  easy  separa- 
tion from  the  other  tissues.  Two  or  three  liber  cells  would  appear 
to  lie  side  by  side  in  the  normal  state ;  medullaiy  rays,  composed  of 
a  considerable  number  of  cells,  passing  between  the  fibres,  force  into 
them  what  is  seen  in  cross  section  to  be  a  loop  or  mesh  of  a  net- 
work of  vessels,  the  fibres  intimately  cohering  again  after  they  have 
encircled  the  ray.  Some  of  the  liber  cells  bifurcate,  and,  after 
having  run  some  distance,  unite  by  an  imperfect  natural  graft 
(anastomose  is  hardly  the  word)  with  their  neighbouring  liber 
cells.  They  are  imperforate  and  devoid  of  any  other  contents  than 
fluid,  which  appears  to  possess  in  a  small  degree  the  astringent 
properties  of  the  bark. 

lu  the  cells  of  the  parenchymatous  tissue,  which  does  not  itself 
require  other  notice^  and  lying  chiefly  t^longside  the  liber  cells,  are 
groat  numbers  of  small  crystalline  bodies,  irregularly  prismatic  in 
shape  and  intensely  doubly  refractive.  They  are  precisely  similar 
to  the  crystals  found  in  the  testa  of  tho  seed,  and  figured  by  Quekott 
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in  his  "  Lectures  on  Histology  "  as  a  typical  form  of  this  particular 
raphide.  The  liber  cells  are  also  very  doubly  refractive,  and  a 
carefully  mounted  section  (in  balsam)  forms  a  very  effective  polari- 
scope  object. 

CANNABINACE^. 

Churrus.  J.  R.  Jackson.  (Pharm.  Journ.,  3rd  series,  iii.,  764.) 
Three  well  known  products  of  the  hemp  plant  (Cannabis  sativa)  are 
known  in  India  as  gunja,  cliang,  and  churrus;  the  first  being  the 
dried  flower  branches  pressed  together  while  in  a  fresh  state,  and 
used  for  smoking  like  tobacco ;  the  second,  the  leaves  and  capsules, 
from  which  an  infusion  or  intoxicating  drink  is  made;  and  the 
third,  a  kind  of  an  earthy  resin,  which  is  always  described  as  the 
most  powerful  of  all.  Churrus  varies,  however,  in  quality,  three  or 
more  kinds  being  known :  the  first  or  highest  quality  occurring 
in  large  irregular  lumps,  the  second  in  smaller  lumps,  and  the  third 
in  finely  broken  pieces,  with  a  large  proportion  of  dust.  All  these 
have  a  more  or  less  earthy  fracture,  but  there  are  two  small  samples  in 
the  Kew  Museum  which  have  been  apparently  moulded  by  pressure 
into  hard  and  compact  masses,  each  about  two  inches  long,  and 
about  half  as  thick  again  as  a  man's  thumb,  rounded  at  each  end, 
and  which  have  a  somewhat  greenish  fracture,  and  a  perceptible 
odour  of  musk.  Whether  this  has  been  imparted  to  them  in  the 
course  of  preparation,  or  by  contact  with  other  articles,  the  author 
is  not  able  to  say.  The  specimens  formed  part  of  the  collection  of 
the  Medico-Botanical  Society  of  London,  and  were  obtained  for  the 
Kew  Museum  in  1853,  since  which  time  they  have  been  kept  in  a 
glass  jar,  separate  from  other  specimens,  sufficient  time  one  would 
think  for  them  to  lose  any  perfume  not  actually  incorporated  into 
their  substance.  Churrus  is  said  to  be  seldom  or  never  the  pure 
resin  as  it  exudes  from  the  leaves,  stems,  and  flowers  of  the  hemp 
plant,  so  that  it  is  not  improbable  that  musk  may  sometimes  be 
mixed  up  with  it.  And,  as  a  further  proof  of  the  system  of  adul- 
teration, the  following  fact  may  also  be  stated : — Amongst  some 
fruits,  seeds,  and  other  botanical  specimens  recently  received  at  the 
Kew  Museum  from  Yarkand  were  some  of  the  mealy  fruits  of  the 
Trebizonde  date  {JEloeagnus  hortensis).  The  information  which 
accompanied  them  was  to  the  effect  that  the  tree  was  cultivated  for 
the  sake  of  the  fruits,  which  were  largely  consumed  as  food,  and 
were  carried  in  quantities  in  caravan  journeys.  The  wild  fruits, 
however,  are  not  eaten,  but  the  meal  obtained  from  them  is  used 
entirely  to  adulterate  churrus.     In  India  the  hemp  is  an  officinal 
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plant,  its  principal  use  being  in  tetanus,  hydrophobia,  and  neuralgia 
in  its  various  forms ;  but  it  has  also  been  used,  it  is  said,  with  suc- 
cess in  such  diseases  as  cholera,  rheumatism,  asthma,  and  some 
phases  of  skin  disease.  It  is  applied  in  the  forms  of  extract  and 
tincture,  and  has  been  recommended  for  use  in  this  country.  In  the 
Indian  Pharmacopoeia  are  some  remarks  by  Sir  Robert  Christison,  who 
speaks  of  it,  not  only  as  an  excellent  substitute  for  morphia,  but  as 
being  suitable  in  cases  where  morphia  could  not  be  applied,  or  was 
objected  to  by  the  patient.  He  further  says,  he  has  "long  been 
convinced,  and  new  experience  confirms  his  conviction,  that  for 
energy,  certainty,  and  convenience,  Indian  Hemp  is  the  next  anodyne, 
hypnotic,  and  an ti- spasmodic  to  opium  and  its  derivatives,  and  often 
equal  to  it."  All  the  products  of  the  hemp  are,  however,  so  much 
adulterated,  that  the  difficulty  seems  to  be  in  obtaining  guuja  of 
good  quality  from  which  to  prepare  the  extract,  which  Sir  R. 
Christison  considers  the  best  of  all  forms  in  which  it  can  be  used. 
Under  the  name  of  "mcyoon,"  a  compound  is  used  in  India  com- 
posed of  bhang,  butter,  sugar,  flour,  and  milk. 

EUPHORBIACE^. 

The  Manioc,  or  Tapioca  Plant.  M.  Paul  Sagot.  (Bull,  de 
Soc.  Bot.  Fr.,  xviii.,  341,  and  Pharm.  Journ.,  3rd  series,  iii.,  569.) 
Tapioca  is  obtained  from  the  manioc,  or  cassava,  a  suffrutescent 
plant  belonging  to  the  order  Euphorbiaceas,  which  has  long  been 
cultivated  by  the  indigenous  Indians  of  Guiana  and  intertropical 
America.  It  is  the  Jatropha  manihot  of  Linnaeus,  and  the  Manihot 
utilissvma  and  Manihot  Avpi  of  Pohl.  By  the  Indians  it  is  known 
under  various  names ;  the  Caribs  call  it  Kiere  and  canhim ;  the 
G alibi,  Kie  ray;  the  Arrouagoue,  caloli.  In  the  Antilles,  the 
Spanish  colonies.  New  Granada,  Peru,  and  Para,  it  is  called  yuca ; 
in  Brazil  mandiocca  and  mariiba  and  aifi  (sweet  manioc)  ;  in  Mexico 
it  is  called  tziim.  A  great  number  of  varieties  have  been  observed 
under  cultivation,  each  of  them  permanent,  although  sometimes 
closely  resembling  another  variety,  and  each  distinguished  by  some 
particular  quality.  Botanists  have  not  yet  met  with  any  form  of 
the  cultivated  manioc  in  a  wild  state  ;  but  in  Brazil,  Guiana,  and 
Venezuela  many  undoubtedly  spontaneous  species  of  the  genus 
Manihot  exist,  and  some  of  them  resemble  the  cultivated  varieties 
very  closely.  The  province  of  Goyaz  in  Brazil  produces  the  largest 
number  of  species,  and  amongst  those  offering  the  closest  points  of 
resemblance  are  M.  jpusilla^  M.  flahGllifoUa,  M.  digitiformisy  and  M. 
triphylla.    Pohl  describes  the  sweet  (non-poisonous)  manihot  (called 
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Aipi  in  Brazil,  M.  Avpi,  Pohl)  as  a  distinct  species  from  tlie  poison- 
ous manihot  (Yuca  brava,  or  Mandioca  brava,  of  the  Spanish  and 
Portuguese  colonies)  ;  but 'the  author  agrees  with  Goudot  in  think- 
ing that  thej  are  only  varieties  of  the  same  species. 

The  manioc  or  cassava  plant  is  propagated  by  cuttings  which 
grow  with  extreme  facility.  The  plant  appears  at  first  as  a  straight 
stem,  furnished  with  large  digitate  leaves  with  about  seven  lobes. 
At  the  age  of  from  six  to  ten  months,  and  when  from  one  to  two 
metres  high,  it  throws  off  from  its  summit  lateral  branches  with 
smaller  leaves,  and  shortly  afterwards  bears  flowers.  The  root  then 
commences  to  develop  several  elongated  amylaceous  tubers,  which 
continue  to  grow  underground  as  long  as  the  branches  yield  leaves 
and  flowers.  At  the  end  of  a  year  and  a  half  or  two  years  the  roots 
are  ready  for  collection ;  but  if  not  wanted  may  be  left  in  the  ground 
for  some  time,  provided  they  be  watched  that  they  do  not  rot.  On 
the  other  hand,  they  may  if  required,  be  gathered  earlier,  but  the 
yield  is  not  so  good.  The  stalks,  which  are  planted  about  a  metre 
apart,  usually  produce  two  or  three  tubers,  varying  in  size,  and 
weighing  together  from  one  to  three  kilograms.  The  plant  is  not 
very  choice  as  to  soil,  but  flourishes  most  in  freshly  cleared  ground, 
and  prefers  well-drained  spots,  an  excess  of  moisture  causing  it  to 
rot.  Although  living  for  two  or  three  years,  the  plant  is  not  strictly 
a  perennial,  since  it  becomes  gradually  exhausted  as  the  tubers  attain 
their  full  size.  The  sweet  manihot  is  usually  gathered  earlier,  since 
the  root  becomes  har^  and  bad  if  left  to  develop  too  much. 

The  yield  of  the  manioc  root,  considering  the  time  it  occupies  the 
ground,  when  compared  with  other  farinaceous  roots  is  not  great ; 
but,  on  the  other  hand,  it  contains  less  water  than  any  other  starchy 
root, — when  mature,  less  than  sixty  per  cent.  Its  texture  is  very 
dense  and  compact.  It  contains  much  starch,  and  its  richness  in 
albumen  and  other  nitrogenized  matters  is  estimated  at  two  per 
cent.  In  converting  the  roots  into  an  edible  flour,  they  are  scraped, 
peeled,  and  then  washed;  next  they  are  rasped  upon  a  wooden 
plank  armed  with  small  iron  teeth,  and  the  pulp  is  left  twenty-four 
hours,  by  which  time  a  slight  fermentation  is  set  up.  It  is  then 
placed  in  a  long,  flexible  basket,  called  a  couleuvre,  usually  made  of 
plaited  rushes.  The  couleuvre  is  suspended  by  a  handle  at  its  open 
end,  and  a  heavy  weight  is  attached  to  the  other  end,  by  which 
means  the  sides  are  compressed  together,  and  a  slightly  opaline 
aqueous  juice,  which  is  highly  poisonaus,  is  caused  to  ooze  through 
the  plaits.  The  pressed  meal  is  then  taken  out  and  exposed  for 
some   time  over  a  fire;    afterwards   pounded,  coarsely  sifted  and 
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roasted  on  a  brass  plate  over  a  fire  to  upwards  of  100°  C,  care 
being  taken  by  constant  renewals  to  prevent  scorcbing.  Sometimes 
during  the  roasting  it  is  stirred  to  and  fro  with  a  small  rake  of 
wood  or  metal ;  it  is  tbus  formed  into  small  hard  grains,  having  the 
appearance  of  semolina,  which  are  called  couac.  When  cassava  is  to 
be  prepared,  the  meal  is  more  carefully  pounded  and  better  sifted. 
It  is  then  spread  circularly  upon  the  plate,  pressed  slightly  with  a 
pallet  knife  to  cause  it  to  aggregate,  and  turned  two  or  three  times 
during  the  roasting.  In  both  operations  there  is  complete  cooking 
and  desiccation  effected,  which  enables  it  to  be  kept  an  almost  in- 
definite time.  The  aggregation  of  the  meal  is  caused,  not  by  the 
addition  of  water,  but  by  the  action  of  heat,  softening  and  agglu- 
tinating some  of  the  particles  of  starch. 

M.  Sagot  considers  the  manioc  to  be  healthy  food,  although  of 
small  nutritive  value.  Dr.  Schier  estimates  it  to  contain  0*18  per 
cent,  of  nitrogen,  but  little  phosphorus,  and  a  veiy  small  quantity  of 
fatty  matter.  The  indigenous  tribes,  who  make  it  the  basis  of  their 
food,  supplement  it  with  a  good  quantity  of  fish  and  meat. 

In  the  preparation  of  tapioca,  the  root  is  rasped  and  diluted  with 
water,  in  which  it  is  well  worked  up ;  the  grosser  parts  are  removed, 
and  the  finer  allowed  to  be  deposited  by  subsidence  in  the  water. 
In  this  form  it  is  imported  into  this  country  in  considerable 
quantities  as  Brazilian  arrowroot.  The  tapioca  is  produced  by 
roasting  this  starch  on  metal  plates,  stirring  it  the  while  wdth  an 
iron  rod ;  the  starch  grains  burst,  some  of  the  starch  is  converted 
into  dextrin,  and  the  whole  agglomerates  into  small  irregular 
masses. 

In  Demerara,  the  manioc  juice,  deprived  by  boiling  of  its  in- 
jurious properties,  is  used  under  the  name  of  cassareep  as  a  sauce 
for  the  table.  Besides  this,  the  Indians  use  the  root  of  the  manioc 
to  prepare  fermented  drinks,  which,  however,  •  would  hardly  suit 
European  tastes. 

It  is  probable,  M.  Sagot  thinks,  that  the  poison  present  in  the 
manioc  is  an  instable  organic  compound,  hurtful  in  itself,  but 
especially  dangerous  from  the  fact  that,  under  certain  conditions, 
it  will  engender  hydrocyanic  acid.  The  leaves  when  bruised  exhale 
a  smell  of  bitter  almonds,  and  the  presence  of  prussic  acid  in  the 
roots  has  been  established.  This  he  considers  to  explain  the  fact 
that  while  the  manioc  water,  especially  when  distilled,  is  very 
poisonous,  in  Guiana  and  Brazil  the  Indians,  after  boiling  it  and 
removing  the  scum,  use  it  as  a  beverage.  Although  wild  animals, 
too,  are  sometimes  poisoned  through  eating  the  leaves,  sometimes 
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they  are  not ;  this,  lie  thinks,  occurs  when,  a  small  quantity  being 
eaten,  the  gastric  juice  exercises  an  energetic  action  before  hydro- 
cyanic acid  can  be  developed. 

The  sweet  cassava,  or  camanioc,  contains  so  small  a  quantity 
of  acrid  principles,  that  the  roots  are  cooked  at  a  fire  and  eaten  like 
potatoes.  It  is  a  rapid-growing  variety,  becoming  ripe  in  five  or 
six  months,  and  in  two  or  three  months  more  the  roots  become  hard 
and  unfit  to  eat.  The  bark  of  the  stalk  is  white,  the  petioles  of  the 
leaves  are  of  a  fine  purple-red  colour,  and  the  luxuriant  leaves  at 
the  foot  of  the  stalk  are  7-partite,  The  tubercles  are  long  and  of  a 
small  diameter ;  when  cooked  in  the  ashes  of  a  fire  they  are  agree- 
able to  the  taste,  sweet  and  of  a  fine  consistence. 

Cascarillse  Cortex.  Microscopical  Characters.  H.  Pocklington. 
(Pharm.  Journ.,  3rd  series,  iii.,  664f.)  This  bark  requires  a  some- 
what prolonged  maceration,  and  care  must  be  taken  not  to  place  it 
in  an  iron  or  imperfectly  tinned  iron  vessel.  Commencing  with  the 
exterior,  we  have  cells  closely  similar  to  the  corresponding  cells 
in  cusparia  and  not  calling  for  special  notice.  The  layer  within 
this  consists  of  small,  somewhat  regularly  shaped  cells,  far  less 
angular  than  the  cells  usually  found  in  this  position,  and  containing, 
besides  colouring  matter,  starch.  Within  this  layer  are  the  larger 
parenchymatous  cells,  the  liber  cells,  and  certain  well-defined  latex 
vessels.  All  of  these  require  careful  treatment  in  order  to  see  them 
properly.  The  best  plan  is  to  allow  a  properly-cut  vertical  section 
to  remain  for  a  considerable  time  in  warm  alcohol,  then  in  ether,  back 
to  alcohol,  and  finally  stain  it  in  an  alcoholic  solution  of  magenta,  and 
having  well  washed  it  in  alcohol,  transfer  it  to  oil  of  anise  and 
mount  in  dammar  or  balsam.  In  such  a  section  the  ramification  of 
the  latex  vessels  can  easily  be  made  out,  and  certain  other  features 
distinguished  that  are  not  easily  seen  in  an  ordinary  section.  The 
inner  layers  of  cells  are  chiefly  more  or  less  cubic  or  oblong  cells, 
many  of  them  containing  colouring  matter,  and  becoming  black  on 
the  addition  of  solution  of  an  iron  salt,  whence  the  necessity  for  not 
soaking  the  specimens  in  water  contained  within  an  iron  vessel. 
Besides  starch,  these  cells  contain  an  interesting  form  of  raphide, 
large  rhombic  prisms  intensely  and  beautifully  doubly  refractive, 
but  not  easily  seen  except  in  well-prepared  specimens  by  the  aid  of 
polarized  light.  These  crystals  appear  to  be  situate  always  in 
ordinary  cells  with  various  other  cell  contents,  and  not  in  special 
cells,  as  in  cusparia  and  many  other  barks,  etc.  The  starch  granules 
are  small,  doubly  refractive,  and  give  a  well-defined  cross  by  polar- 
ized light. 
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The  most  interesting  feature  of  the  bark  undoubtedly  is  the  system 
of  latex  vessels,  or  resinoid  canals,  situate  between  the  two  layers  of 
cells  just  mentioned.  These  are  apparently  true  vessels  formed  by 
adhesion  end  to  end  of  cylindrical  cells  and  absorption,  not  always 
complete,  of  the  thin  cellulose  septa.  They  are  always  thin  walled, 
and  contain  various  substances,  coloured  and  otherwise.  Lying  side 
by  side  with  these  vessels  are  considerable  quantities  of  the  raphides, 
frequently  minute  and  agglomerated  into  sphsBraphides.  These 
vessels  are  best  seen  in  a  section  cut  parallel  with  the  surface  and 
vertical.  The  sections  had  better  be  cut  successively,  and  each 
examined  until  the  right  one  is  found.  Magenta  and  tinct.  ferri 
perchloridi  are  the  best  reagents  for  their  demonstration,  and  may 
be  used  together  or  singly,  the  section  being  thoroughly  washed 
after  the  application  of  each. 

Kamala.  R.  Ke'm'pe'r.  (Arch.  Pharm.,  3rd  series,  i.,  118,  119, 
and  Journ.  Chem.  Soc,  2nd  series,  x.,  1034.)  The  author  points 
out  the  variable  quality  of  kamala,  as  indicated  by  the  proportion  of 
ash  yielded  by  different  samples.  In  some  cases  the  ash  amounted 
to  50  per  cent,  and  upwards. 

ARISTOLOCHIACE^. 

Serpentariae  Radix.  Microscopical  Characters.  H.  Pocklington. 
{Flmrm.  Journ.,  3rd  series,  iii.,  282.)  This  is  very  much  more 
difficult  to  deal  with  than  most  of  the  roots  of  the  Pharmacopoeia, 
on  account  of  its  aberrant  character.  As  is  probably  well  known 
to  most  of  my  readers,  the  several  natural  orders  present  very 
remarkable  instances  of  departure  from  the  usual  type  of  stem  and 
root  structure.  Specimens  of  many  of  them  may  be  found  on  the 
quays  and  lying  about  the  warehouses  of  Manchester,  Liverpool,  and 
other  places  where  Brazilian  cotton  is  stored.  The  bales  in  which 
this  cotton  aiTives  are  commonly  secured  with  "natural  ropes," 
formed  of  the  llanos,  or  climbing  plants  of  the  region  where  the 
cotton  is  exported.  Amongst  these  aberrant  stems,  those  of  Sapin- 
dacea),  Malpighiaceoo,  Bignoniaceoe,  Bauhiniacca3,  and  Aristolochiaceaj 
are  perhaps  the  most  interesting. 

But  the  Aristolochiaceae  carry  off  the  palm  for  their  departures 
from  the  normal  type,  and  for  their  v.ariations  amongst  themselves. 
Some  one  or  other  member  of  the  family  is  to  be  found  in  the 
collection  of  most  microscopists,  they  being  favourite  objects  when 
viewed  either  by  polarized  light  or  dark  ground  illumination.  The 
serpentaria  of  the  B.P.  is  not  so  pretty,  nor  perhaps  so  interesting 
an  object  as  most  of  the  Aristolochioo,     This  renders  it  difficult  to 
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draw  up  a  description  that  shall  be  generally  applicable.  The 
rhizome  and  rootlets  will  require  separate  notice. 

The  structure  of  the  rootlet  is  generally  this :  A  central  cylinder 
is  surrounded  by  a  largely  developed  cortical  substance.  Tho 
central  cylinder  in  the  smaller  rootlets  consists  of  little  else  than 
large,  well  pitted  vessels  and  wood  cells.  The  cells  of  the  outer 
substance  are  large,  thick- walled,  polygonal  in  cross  section,  and 
contain  great  'quantities  of  starch.  The  larger  rootlets  agree  pretty 
much  with  the  rhizome,  where  we  find  the  aberrant  structure 
common  to  the  order.  The  central  cylinder  is  surrounded  by  cells 
containing  a  dark  fluid. 

Medulla.  Present,  well-developed,  and  composed  of  large  cell& 
with  thick  walls,  circular  or  hexagonal  in  cross  section,  sometimes 
thin- walled  and  irregularly  shaped ;  their  contents  are  great  quanti-' 
ties  of  starch.  The  medullary  rays  are  remarkably  large,  but  not 
invariably  so,  and  vary  in  number  (in  the  same  sized  root  or  rhi' 
zome),  from  6  to  40  or  50.  They  are  usually  wedge-shaped,  the 
broad  end  of  the  wedge  being  towards  the  circumference  of  the 
stem,  and  composed  of  obloug,  oval,  or  cubical  cells,  excepting  where 
given  off  from  the  medulla,  with  which  their  connection  is  very 
evident,  where  they  are,  of  course,  approximated  to  the  medulla 
cells.  The  wood  wedges  consist  of  large-sized  vascular  vessels,  very 
much  pitted.  The  wood  cells  vary  widely.  Near  the  medulla  they 
are  much  thickened,  and  their  central  cavity  is  barely  visible  in 
cross  section.  In  the  centre  and  near  the  cortical  substance  they 
are  but  little  thickened,  and  are  of  irregular  size  and  shape. 

The  cortical  layers  are  chiefly  remarkable  for  their  liber  bundles 
and  laticiferous  canals  coutaining  a  yellowish-brown  matter. 

The  starch  granules  are  either  aggregate  and  consisting  of  three 
or  four  granules,  or  separate  granules,  with  an  indistinct  punctate 
hilum,  and  give  the  usual  black  cross  with  polarized  light. 

In  examining  the  rhizome,  sections  should  be  cut  between  the 
points  where  the  rootlets  are  given  off  and  also  at  those  points, 
the  structure  being  subject  to  important  modification  in  all  cases 
where  a  rootlet  or  other  bud  is  given  off.  In  older  rhizomes  the 
cortical  and  meduUa  cells  have  much  thickened  walls,  and  are 
frequently  stained  brown,  apparently  by  transfusion  from  the 
vessels. 

CUPULTFER^. 

duercus  Cortex.  Microscopical  Characters.  H.  Pocklington. 
(Fharm.  Journ.,  3rd  series,  iii.,  762.)     The  structure  of  this  bark  is 
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some-what  complex,  and  requires  considerable  skill  in  the  use  of 
reagents  to  avoid  errors  of  interpretation.  Not  itself  adulteratec, 
it  plajs  sometimes  the  part  of  an  adulterant,  and  on  this  account  it 
is  desirable  that  we  should  make  ourselves  familiar  with  its  structure. 
To  fully  describe  every  detail  of  its  structural  element  w^ould  occupy 
considerable  space,  and  prove  tedious  to  most.  It  will  perhaps 
suffice  if  I  indicate  the  more  important  points,  and  the  mode  of 
their  demonstration.  The  general  tissues  of  the  outer  barks  do  not 
dijQTer  greatly  from  those  of  other  barks.  Certain  sclerogenous  cells, 
aggregated  in  groups  of  a  dozen  or  more,  and  liber  tubes,  are  alone 
of  importance.  Many  of  these  hard  cells  or  "stellate  cells"  are  of 
abnormal  form,  and  will  strongly  remind  the  diatomist  of  the  well- 
known  campylodiscus.  They  are  porous,  their  pores  being  of  two 
characters,  one  very  minute,  the  other  large  and  bifurcate.  The 
central  cavity  is  frequently  large,  and  filled  with  a  nitrogenous 
substance,  probably  the  original  cell  substance,  which  stains  intensely 
with  magenta.  The  large,  bifurcate  pores  also  frequently  stain,  and 
then  remind  one  forcibly  of  Dr.  Beale's  celebrated  drawing  of  the 
capillary  exudation  of  fluid  bioplasm  through  the  cell  walls  of  Torula  ; 
but  it  is  not  easy  to  believe  that  these  excessively  hard  cells  can  be 
sufficiently  alive  and  active  to  manifest  such  a  phenomenon,  and  it 
is  much  more  probable  that  the  staining  of  these  pores  is  purely 
mechanical.  At  the  same  time  it  must  be  mentioned  that  the 
whole  bearing  of  the  central  cavity  and  these  stained  pore§  towards 
reagents  is  that  of  active  living  bioplasm.  The  question,  however, 
is  one  hardly  suited  for  a  discussion  here.  The  stellate  cells  now 
spoken  of  differ  widely  in  size,  and  are  also  found  singly  amongst 
the  cells  of  the  outer  barks.  They  are  easily  recognizable  in  the 
powdered  bark,  and  are  very  well  shown  by  Dr.  Hassall  in  his 
"Adulterations  Detected,"  where  typical  cells  only  are  shown. 
Their  form  is  much  more  varied  than  is  indicated  in  that  work. 

The  inner  bark  is  the  most  interesting  and  the  most  difficult.  It 
can  only  be  studied  in  very  carefully  cut  sections,  stained  with 
magenta  or  with  solution  of  indigo  (B.P.).  The  chief  difficulty  in 
the  examination  is  caused  by  the  great  variety  of  cells  present,  and 
by  the  fact  that  these  arc  in  all  stages  of  development. 

A  well  stained  (indigo)  section,  shows  the  relation  of  the  coll 
contents  to  the  cell  wall  very  beautifully,  and  also  demonstrates  very 
admirably  the  various  germinal  cells  of  the  new  bark.  The  liber 
tubes  aro  best  studied  in  radial  sections  (sections  cut  downwards 
and  parallel  with  the  surface)  very  slightly  stained  after  slight 
washing  in  dilute  liquor  potasso}.     And  in  this  portion  of  the  bark 
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lies  a  pons  asinorum,  whicli  cost  me  considerable  trouble  to  cross. 
The  liber  cells  themselves  do  not  differ  from  ordinary  liber  to  any 
extent,  but  with  these  are  rows  of  somewhat  globose  cells  very 
inaccurately  depicted  in  the  drawing  in  Dr.  Hassall's  book,  where 
they  are  shown  as  long  cells — longer  than  the  liber  cells,  with  in- 
ternal septa.  This  is  exceedingly  wide  of  the  truth,  the  fact  being 
that  the  length  of  these  cells  does  not  exceed  the  width  of  the  liber 
cells,  and  that  their  contents  are  not  granular  or  chlorophyllian,  but 
crystalline  and  fluid.  The  error  has  evidently  arisen  from  not  using 
reagents.  A  simple  section  examined  in  water  or  glycerine  does 
look  somewhat  as  shown,  and  specimens  of  the  powdered  bark 
similarly  examined  are  seen  to  contain  similar  structures. 

These  cells  are  exceedingly  interesting  and  characteristic.  Their 
walls  are  thin,  beautifully  transparent,  and  imperforate.  They 
contain  only  fluid,  and,  each  cell,  a  single  flat  four  or  six-sided 
prismatic  crystal,  beautifully  double  refractive,  and  consisting  of 
some  salt  of  lime.  A  carefully  made  section,  washed  with  dilute 
potash  and  alcohol,  and  mounted  in  glycerine,  at  once  shows  the  true 
nature  of  the  tissue,  and  is  also  a  very  splendid  object  (of  doubtful 
permanence)  when  examined  by  polarized  light.  Stellate  cells  are  also 
found  with  the  liber,  and,  but  somewhat  rarely,  embryo  vessels,  or 
cells  partaking  of  the  first  stage  of  the  characteristic  vessels  of  the  oak. 

A  thin  transverse  section  of  the  bark,  stained  with  dilute  per- 
chloride  of  iron,  shows  the  whereabouts  of  the  astringent  principle 
of  the  bark  very  successfully.  In  such  a  section  the  liber  cells  are 
seen  to  be  wholly  unstained,  whilst  the  parenchymatous  cells  and 
the  cells  of  the  more  purely  cellular  tissues  are  stained  a  deep  blue- 
black.  The  stellate  cells  also,  as  a  rule,  are  not  stained.  The  con- 
tents of  the  central  cavity  of  the  liber  cells  stain  always,  but  the 
contents  of  the  stellate  cells  either  do  not  stain  or  not  so  deeply. 
This  observation,  it  may  be  remarked,  requires  careful  use  of  a 
moderately  high  power  on  a  very  successfully  prepared  section. 
This  use  of  ferrous  salts  gives  rather  divergent  results  from  the 
results  of  chemical  analysis  of  the  different  portions  of  the  bark. 
For  whereas  the  outer  barks  are  said  to  be  comparatively  inert  (as 
regards  tannic  acid),  the  whole  of  the  sections  that  I  have  examined 
show  large  quantities  present  in  the  mesophloeum  cells, — weight 
for  weight  far  larger  quantities  than  in  the  liber  region  proper,  if 
depth  of  colour  produced  may  be  taken  as  a  guide.  It  is  quite 
possible,  and  indeed,  likely,  that  in  the  outer  regions  the  acid  may 
not  be  so  easily  removed  from  the  tissues,  and  therefore  those  portions 
may  be  of  less  economic  value. 
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SMILACE^. 


SarssB  Radix.  Microscopical  Characters.  H.  Pocklington. 
(Pharm.  Journ.^  3rd  series,  iii.,  341,  382.)  The  structure  of  sarsa- 
parilla  root  differs  widely  from  that  of  the  roots  the  author  has 
elsewhere  discussed,  where  he  has  dealt  chiefly  either  with  roots  of 
true  exogens,  where  the  characteristic  concentric  rings  are  found 
disposed  round  a  central  medulla  (sometimes  suppressed),  and  me- 
dullary rays  proceeding  therefrom ;  or  with  tubers,  corms,  and  the 
like,  of  herbaceous  endogens,  not  possessing  any  true  stem  structure 
at  all.  But  we  now  have  to  do  with  a  class  of  structure  which  is 
essentially  different  from  those  other  structures,  and  also  with  a 
structure  which  is  on  the  face  of  it  transitional,  and  unites  the 
features  of  the  other  two.  The  structure  of  the  aerial  stem  of 
Smilax  is  very  different  from  that  of  the  roots  and  rootlets,  and  is 
that  (with  slight  modifications)  common  to  all  arborescent  endogens. 
The  structure  of  the  root  on  the  other  hand,  is  approximated  to  that 
of  the  aberrant  exogens  mentioned  elsewhere.  The  chump  or  rhizoma 
unites  the  two  classes  of  structure.  In  the  aerial  stem  there  is  no 
medulla,  there  are  no  regular  wood-wedges,  or  concentric  rings,  and 
no  medullary  rays.     There  is  no  true  bark  or  separable  rind. 

In  Smilax,  according  to  Henfrey,  the  bundles  do  not  pass  wholly 
into  the  leaves,  as  in  palms,  but  run  continuously  through  the  struc- 
ture. Henfrey  also  states,  erroneously  as  regards  some  species  at 
least,  that  the  bundles  stand  in  circles.  In  other  respects,  the  stem 
structure  of  smilax  is  endogenous,  and  examinations  of  its  roots  and 
stem  must  severally  partake  of  the  plan  recommended  in  the  exa- 
mination of  exogenous  stems,  and  that  more  applicable  to  endo- 
genous. 

The  author  takes  the  stems  first,  as  they  will  not  occupy  long, 
inasmuch  as  they  are  not  officinal,  and  it  has  unfortunately  happened 
that  the  author  has  not  had  opportunities  of  examining  any  large 
number  of  species,  and  none  in  a  fresh  state.  It  may  be  as  well  to 
remark  here  that  slides  of  sarsaparilla,  as  sold  by  English  dealers, 
are  very  commonly  prepared  from  the  aerial  stem,  and  not  from  the 
root. 

The  author  selects  the  stem  of  Mexican  sarsaparilla  for  description' 
The  general  appearance  in  cross  section  is  that  of  a  cane  or  bamboo. 
The  vascular  bundles  are  large  and  evenly  distributed  through 
the  stem.  In  longitudinal  section  some  are  soon  to  proceed  from 
leaf  scars,  but  they  run  straight,  and  are  continuous  down  the  stem 
as  soon  as  they  have  assumed  a  direct  course.     Throe  classes  of 


110  YEAR-BOOK    Or   PHARMACY. 

structure  enter  into  the  composition  of  the  vascular  bundles.  First, 
large  pitted  vessels  with  oblong  pits.  Second,  long,  thin-walled 
cells.  Third,  liber,  or  wood  cells.  The  wood  cells  are  of  uniform 
size,'  but  vary  in  shape,  as  seen  in  cross  section,  and  are  very  porous. 
Their  length  is  variable;  and  often  considerable;  their  diameter 
about  the  1-lOOOth  of  an  inch.  The  vascular  bandies  are  more  or 
less  circular  in  cross  section,  and  stain  intensely  with  magenta.  A 
cross  section  judiciously  stained  and  mounted  in  balsam  forms  a 
pretty  object,  but  is  not  equal  to  a  similar  section  from  the  root. 
The  vessels  are  septate,  the  septa  (sometimes  absorbed)  are  porous. 
The  pitting  is  various,  usually  oblong  as  above  stated ;  it  is  some- 
times in  the  smaller  vessels  punctate.  Some  of  the  vessels  have 
scalariform  markings.  The  cellular  tissue  consists  of  subcylindrical 
cells  containing  great  quantities  of  starch  in  compound  granules  (two 
to  six),  and  with  an  indistinct  punctate  or  radiate  hilum.  Special 
cells,  apparently  not  porous,  contain  bundles  of  acicular  raphides, 
such  as  are  commonly  found  in  this  and  some  other  natural  orders. 

Jamaica  Sarsaparilla.  The  following  structures  enter  into  the 
composition  of  this  root,  and  will  be  treated  separately  : — The  rind, 
or  bark,  the  cortical  substance,  single  circle  of  dark-coloured  cells 
enveloping  the  meditullium,  the  vascular  system,  and  the  central 
cellular  substance  which  sometimes  contains  isolated  vessels  in  the 
case  of  the  root  of  Smilax  officinalis^  and  in  some  species  frequently 
does  so, 

1.  The  outer  bark,  or  rind,  consists  of  three  or  four  layers  of  ob- 
long cells,  frequently  much  thickened,  and  reddish-brown  in  colour. 
The  outer  layer  is  sometimes  furnished  with  cylindrical  multi-cellu- 
lar hairs.     The  cells  of  this  layer  are  much  compressed, 

2.  The  cortical  substance  is  composed  of  short  cylindrical  cells, 
which  contain  a  variable  quantity  of  starch.  The  proportion  of  starch 
is  an  important  element  to  be  taken  into  consideration  when  deciding 
upon  the  nature  of  a  specimen  under  examination,  as  the  officinal 
root  contains  a  much  less  proportion  of  starch  in  the  cortical  layers 
than  most  other  kinds.  The  cells  of  the  cortical  layer  are  thin- 
walled,  porous,  and,  excepting  near  the  rind,  of  very  regular  size. 

3.  The  vessels  surrounding  the  central  wood  cylinder  are  long 
tubular  cells  with  thickened  walls,  and  are  not  easily  distinguished 
in  longitudinal  sections,  but  are  readily  recognized  in  cross  sections. 

4.  The  vascular  systam  is  usually  said  to  be  arranged  in  wedges. 
Some  describe  the  vessels  as  being  arranged  in  alternating  circles. 
Neither  are  very  evidently  true.  From  five  to  seven  large  pitted 
(oval  pits)    vessels   are  arranged,   the  largest  vessel   towards  the 
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centre,  and  the  smallest  near  the  single  circle  last  mentioned,  in  what 
may  be  considered  wedges  ;  and  between  the  thin  ends  of  each  two 
of  these  wedges  a  third  wedge  of  smaller  vessels,  or  more  frequently 
an  oval  stracture  composed  of  oblong  porons  cells.  A  cylindrical 
vessel,  enveloped  by  several  layers  of  liber  cells,  sometimes  is  placed 
at  the  base  of  these  wedges,  and  occasionally  in  the  oflScinal  root, 
very  frequently  in  some  others,  similar  vessels  are  found  in  the  cen- 
tral portion.  Three  classes  of  structure  appear  to  enter  into  the 
structure  of  these  vessels  as  in  those  of  the  stem.  The  vessels 
proper  are  interesting  objects,  the  pitting  on  some  is  scalariform,  on 
others  punctate.  The  accompanying  structures  are  also  pitted  or 
porous. 

5.  The  cells  of  the  central  portion  resemble  those  of  the  cortical 
substance,  excepting  where  modified  by  the  proximity  of  the 
vessels. 

The  cell  contents,  in  addition  to  the  colouring  matter,  are  acicular 
raphides  and  starch  granules.  The  latter  are  compound  granules, 
and  composed  of  from  two  to  six  without  central  cavity,  but  with  a 
punctate  or  radiate  hilum,  which  is  generally  indistinct.  Schleiden 
claims  to  have  found  amorphous  starch  in  the  bark  of  this  root,  but 
his  observations  have  not  been,  so  far  as  the  author  knows,  confirmed. 
Very  minute  granules  are  found  here,  as  elsewhere,  and  appear 
amorphous  under  a  low  power ;  more  than  this  he  has  not  seen. 

Honduras  Sarsaparilla.  The  first  distinguishing  feature  is  the 
much  greater  proportion  of  starch  in  the  cortical  substance.  The 
number  of  vessels  in  the  wedges  of  the  meditullium  usually  ranges 
from  two  to  four,  only  the  liber  is  more  developed,  and  two  contigu- 
ous wedges  frequently  unite  at  the  base,  and  form  a  "  loop  "  of 
vessels.  These  characters  vary  in  difierent  samples  of  Honduras — 
very  probably  diverse  species  are  imported  under  this  name — in  none 
of  them,  however,  are  the  vessels  so  distinctly  "  radiate,"  or  the 
"  double  wedge  "  arrangement  so  well  seen. 

Mexican  Sarsaparilla.  The  cortical  substance  does  not  contain 
so  much  starch  as  either  of  the  foregoing  :  its  cells  are  not  so  large, 
it  is  more  spongy,  and  not  so  regular  in  size.  The  vessels  of  the 
vascular  system  are  much  smaller,  are  arranged  in  series  of  two  to 
six,  and  are  not  in  wedges,  or  rarely  so,  and  very  frequently  the 
central  portion  is  nearly  completely  occupied  by  separate  cylin- 
drical vessels.  The  vessels  are  smaller,  not  so  broadly  pitted,  and 
the  cells  generally  are  less  porous. 

QUatemala  Harsaparilla  (doubtfully  S.  papyracea).  The  rind  of 
the  sarsaparilla  consists  of  four  to  six  layers  of  ligneous  colls,  of 
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wliicli  the  outer  contains  a  great  quantity  of  colouring  matter,  more 
distinctly  red  than  in  other  sarsaparilla.  These  cells  are  much 
thickened.  The  cortical  substance  is  well  developed  and  very  full  of 
starch.  Its  cells  are  large  and  regular,  as  in  the  officinal  root.  The 
vascular  system  somewhat  resembles  that  of  Honduras  sarsaparilla, 
the  vessels  are  large,  and  in  series  of  two  to  four.  Separate  vessels 
are  found  near  the  "wedges,"  here  more  like  notes  of  admiration  (!); 
but  are  not  generally  found  in  the  central  portion. 

Garaccas.  Chiefly  characterized  by  the  concentric  arrangement  of 
the  vessels,  which  are  here  less  separated  by  liber  tissue  than  in  other 
varieties,  and  are  so  close  together  as  to  form  almost  a  circle,  as  in 
some  exogens.     Separate  vessels  in  the  central  portion. 

ORCHIDACEJS. 

Impurities  in  the  Commercial  Rhizome  of  Cypripedium.  John 
M.  Maisch.  (Anier.  Journ.  Fharm.,  4th  series,  iii.,  9.)  The  author  in 
this  paper  calls  attention  to  the  fact  that  commercial  cypripedium 
yielded  by  the  two  plants  G.  pubescens  and  G.  parviflorum^  is  adul- 
terated by  an  admixture  with  the  rhizome  of  Hydrastis  Ganadensis, 
and  that  this  is  largely  due  to  the  fact  that  the  plants  grow  together 
in  similar  localities,  hence  the  complete  separation  of  the  rhizomes 
is  a  matter  of  great  difficulty. 

The  author  points  out  how  they  may  be  distinguished  one  from  the 
other.  G.  pubescens  has  a  blackish-brown  colour  externally,  the 
colour  of  G.  parvvftorum  being  of  a  brownish-grey.  The  cup-shaped 
scars  of  the  overground  stems  are  directly  upon  and  above  the 
rhizome  ;  while  in  Hydrastis  the  scars  are  upon  short  but  distinct 
branches,  and  only  the  older  ones  have  cup-shaped  depressions.  It 
breaks  with  a  short  fracture,  exhibiting  a  resinous  lustre  and  a 
reddish  or  brownish  yellow  colour,  in  which  the  eight  to  twelve 
almost  linear  light-yellow  ligneous  rays  are  distinctly  visible,  enclo- 
sing an  orange-yellow  pith.  The  rhizomes  of  both  species  of 
Gypripedium  likewise  break  short, — parvifiorum  usually  circular, 
pubescens  often  nearly  two-edged  upon  the  fracture,  has  little  lustre, 
is  white,  almost  mealy  in  appearance,  and  with  the  scattered  bundles 
of  ligneous  tissue  very  indistinct.  The  rootlets  exhibit  a  similar 
difference,  those  of  Hydrastis  being  bright  yellow,  with  a  central 
ligneous  cord  of  a  quadrangular  or  triangular  shape. 

ZINGIBERACE^. 
Zingiber.   Microscopical  Characters.   H.  Pocklington.  {Pharm. 
Journ.,  3rd  series,  iii.,  282.)     The  rhizome  of  Zingiber  officinale  con- 
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sists  of  four  classes  of  structure.  The  outer  cortical  structure 
(removed  from  the  finer  kinds)  consists  of  angular  cells  of  a  more  or 
less  yellowish-brown  colour,  thin- walled,  and  containing  a  substance 
which  becomes  semi-mucilaginous  on  immersion  in  water. 

The  structures  below  this  are  large  thin- walled  variously  shaped 
parenchyma  cells,  dotted  vessels,  and  very  minutely  pitted  long 
wood  cells  with  square  or  fusiform  ends ;  and  specialised  cells  con- 
taining a  rich  yellow-coloured  substance.  The  parenchyma  cells 
contain  great  quantities  of  starch  in  the  form  of  flat  oval  disjs 
composed  of  somewhat  distinct  separate  layers,  and  not  very 
energetically  doubly  refractive.  In  shape  they  resemble  the 
granules  of  East  India  arrowroot  somewhat  closely,  but  have  not  so 
distinct  a  hilum  and  are  somewhat  smaller. 

The  vessels  are  barred,  thin- walled,  and  enclosed,  in  ones  or  two  3, 
in  bundles  of  long  woody  fibres,  which  are  slightly  pitted  and  ara 
probably  to  be  regarded  as  vasa  propria.  In  ground  ginger  of  good 
quality  there  should  be  but  few  of  the  angular,  cubic,  or  compressed 
cells  of  the  epidermis.  The  cells  of  the  parenchyma  will  be  found 
much  broken,  and  the  starch  will  have  escaped  from  them.  The 
wood  fibres  of  ginger  form  a  small  proportion  to  the  other  structures, 
are  considerably  longer  than  other  fibres  likely  to  be  used  as 
adulterants,  and  the  starch  granules  are  very  distinct  from  those  of 
wheat,  rice,  potato,  or  maize,  the  common  adulterants.  The  yellow 
cells  resemble  those  of  turmeric  rather  closely,  but  form  only  a  small 
proportion  of  the  total  cells.  Cayenne  pepper  and  mustard  husks 
are  said  to  be  used  as  adulterants,  but  the  author  has  not  himself 
found  them.  The  only  common  adulterant  is  farina  of  various 
kinds  added  to  the  powder  of  a  low  priced  unbleached  ginger. 
Detection  of  any  adulterant  (except  turmeric)  very  easy ;  the  latter 
not  difficult  to  one  familiar  with  its  structure. 

Turmeric.  Microscopical  Characters.  H.  Pocklington.  (Pharm. 
Journ.,  3rd  series,  iii.,  301.)  The  general  structure  of  the  turmeric 
tuber  is  reticulate  in  cross  section,  with  a  few  isolated  vascular 
bundles  of  one  to  three  barred  vessels  and  enveloping  wood  fibres 
The  walls  of  the  parenchymatous  cells  are  thinner  than  those  of 
ginger,  the  wood  fibres  are  not  so  long,  and  apparently  unpitted. 
The  chief  charactoristic  is  the  groat  quantity  of  the  colouring 
matter  contained  within  the  cells  of  the  parenchyma.  This  colouring 
matter  appears  to  bo  dissolved  in  the  nitrogenous  cell  contents  from 
which  it  can  readily  be  removed  by  maceration  in  water  and 
glycerine,  leaving  the  other  ceJl  contents  pretty  nearly  uncoloured 
and   withdrawn  from   the    bounding  walls   of   the   cell.      A  more 
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intensely  yellow  colouring  matter  is  contained  within  special  recep- 
tacula,  large  parenchymatous  cells,  and  unpitted  vessels.  The 
starch  granules  can  only  be  seen  when  the  colouring  matter  has 
been  wholly  or  partially  removed,  and  they  resemble  those  of 
curcuma  arrowroot  rather  closely. 

Hassall  says  ("Adulterations  Detected  ")  that  "  on  the  application 
of  iodine,  the  cells  of  turmeric  become  of  a  deep  blue,  and  with 
potash,  of  a  reddish  colour."  With  iodine  the  cell  coyitents  become 
blue,  this  being  in  no  way  peculiar  to  turmeric,  but  the  cells  them- 
selves certainly  do  not  without  the  help  of  sulphuric  acid.  Potash 
also  affects  the  colouring  matter  only.  The  action  of  sulphuric 
and  sulphochromic  acids  is  perhaps  more  interesting  than  that  of 
iodine  and  potash.  Immediately  on  the  application  of  these  reagents 
the  colouring  matter  changes  to  a  rose  pink  of  a  rather  unusual 
shade ;  a  reaction  which  is  not  without  its  use  in  the  examination 
of  mustard  for  the  presence  of  turmeric. 

IRIDACE^. 

Iris  Florentinum.  Microscopical  Characters.  H.  Pocklington. 
(Pharm.  Journ.,  3rd  series,  iii.,  802.)  Orris  root  is  occasionally 
used  as  an  adulterant ;  a  brief  notice  of  it  may,  therefore,  be  useful 
here.  The  readiest  way  of  preparing  specimens  for  examination  is 
to  cut  thin  slices,  and  allow  them  to  macerate  in  water  for  a  few 
hours,  when  the  starch- containing  cells  may  be  readily  isolated. 
The  root  may  also  be  reduced  to  fine  powder,  and  thus  examined  in 
glycerine  and  in  balsam.  Examination  of  cross  section  of  the  entire 
root  will  be  of  little  use  for  detective  purposes,  as  it  consists  of 
little  else  than  a  very  largely  developed  central  parenchyma, 
encircled  with  a  single  ring  of  vascular  vessels,  around  which  are 
the  cortical  layers.  The  cells  of  the  parenchyma  are  large,  irregu- 
larly shaped,  and  contain  great  quantities  of  starch  granules.  The 
vascular  vessels  are  entirely  of  the  common  type  and  few  in  number. 
'The  same  remark  will  apply  to  the  wood  fibres.  Very  large 
prismatic  crystals  are  found  in  connection  with  the  vessels,  and  are 
brilliantly  doubly  refractive. 

The  starch  granules  are  the  only  components  of  the  root  with 
which  it  is  necessary  to  become  familiar.  They  are  large,  of 
tolerably  uniform  size,  but  rather  varied  in  shape.  The  hilum  is 
usually  a  longitudinal  furrow,  rarely  radiate,  and  very  rarely 
punctate.  The  general  shape  of  the  granules  is  oval,  sometimes 
they  are  mussel-shaped,  triangular,  and,  when  small,  circular.  The 
largest  granules  are  flattened  and  somewhat  concave.     All  of  them 
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give  a  cross,  varied  in  character  with  the  shape  of  the  granule,  v^^hen 
viewed  by  polarized  light.  A  slide  prepared  by  the  rough  and  ready 
method  of  scraping  a  piece  of  root  and  mounting  the  powder  so 
obtained  in  Canada  balsam  forms  a  lovely  polariscope  object,  from 
the  presence  of  portions  of  the  crystals  just  mentioned  and  wood 
fibre,  all  of  which  are  doubly  refractive,  but  diflferently.  The  crystals 
give  good  "rings."  Amongst  the  illicit  uses  of  orris  root,  Hassall 
mentions  the  adulteration  of  marmalade  and  snuflP.  The  author 
has  not  himself  detected  its  presence  in  either. 

LILIACEJB. 

Scilla.  Microscopical  Characters.  H.  Pocklington.  (Pharm. 
Journ.j  3rd  series,  iii.,  281.)  The  "  sliced  and  dried  bulb  of  TJrginea 
Scilla  "  does  not  present  features  of  special  interest.  Its  structure  is 
that  of  most  bulbs,  and  consists  of  parenchymata  with  vascular 
bundles,  enclosed  within  two  external  layers  of  semi- compressed 
cells,  or  false  cuticles.  The  cells  of  the  pai;enchyma  are  of  irregular 
shape,  thin  walled,  and  not  pitted  or  porous.  The  vascular  vessels 
are  composed  of  pitted  and  spiral  vessels,  neither  the  bundles  nor 
vessels  being  of  large  size  or  otherwise  remarkable.  The  only 
interesting  point  is  the  presence  of  great  numbers  of  raphides  and 
prisms,  probably  of  phosphate  of  lime.  Gum  and  uncrystallizable 
sugar  form  the  other  cell  contents.  The  powder  should  contain  6 
to  10  per  cent,  of  the  raphides  and  prisms.  The  other  structures 
are  of  course  easily  recognizable.  The  only  probable  adulterants 
are  flour  and  starches,  the  presence  of  which  will  easily  be  detected. 

GRAMINACE^. 

Constituents  of  the  Rhizomes  of  Triticum  Repens.  H.  Ludwig 
and  H.  Miiller.  (Arch.  Pharm,.,  2nd  series,  cl.,  132,  147,  and 
Journ.  Chem.  Soc,  2nd  series,  x.,  840.) 

The  authors  obtained  from  Triticum  repens :  1.  A  (fruit)  sugar 
with  a  strong  left-handed  rotatory  power.  2.  A  right-handed  un- 
crystallizable sugar,  separated  from  the  former  by  precipitation  with 
lime.  3.  A  gummy  matter,  with  a  rotatory  power  of  482°,  which 
is  not  precipitated  by  lead  acetate,  reduces  alkaline  copper  solution, 
and  when  treated  with  dilute  sulphuric  acid,  yields  a  left-handed 
sugar.  It  is  separated  with  difficulty  from  the  nitrogenous  ingredi- 
ents. 4.  A  sweet  tasting  intermediate  product  between  the  gum 
and  fruit  sugar. 

From  a  rather  old  extract  mammillated  crystals  of  calcium  lactate 
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were  obtained.  This  was  probably  the  substance  taken  by  Pfaff  for 
a  new  kind  of  sngar. 

Preservation  of  Ergot.  By  M.  Gobley.  (Journ.  Pharm. 
Chim.y  4th  series,  xvii.,  217.)  The  author  recommends  that 
healthy  looking  entire  grains  of  the  first  year  should  be  chosen ; 
they  are  elastic  under  the  fingers,  present  a  clean  rosy-white 
fracture,  and  are  not  deeply  furrowed.  These  are  to  be  sifted, 
washed  in  a  cloth,  and  placed  in  a  stove  heated  to  between  50°  and 
60°  C.  After  three  or  four  hours,  the  ergot  is  placed  in  small  phials 
of  about  30  grams  capacity,  perfectly  dry,  and  heated  in  the  stove  at 
the  same  time  as  the  ergot.  The  mouths  of  the  bottles  are  then  to 
be  carefully  closed  and  covered  with  tar.  By  this  simple  method 
M.  Gobley  reports  that  he  b.as  been  able  to  preserve  ergot  in  good 
condition  during  more  than  ten  years. 

Starches.  Microscopical  Characters.  H.  Pocklin g ton.  (Pharm. 
Journ.,  3rd  series,  iii.,  663.)  It  frequently  happens  that  the  black 
cross  fails  of  being  seen  in  such  starches  as  Portland  arrowroot 
(Arum  maculatum  starch)  and  wheat  starch,  although  no  difiiculty 
is  experienced  with  such  starches  as  those  of  canna  (tous  les  mois) 
and  potato.  For  the  benefit  of  those  who  may  have  felt  this  diffi- 
culty, the  author  gives  the  following  directions,  whereby  the  cross 
may  be  more  or  less  easily  and  certainly  rendered  visible  : — 

I  have  for  some  years  devoted  such  of  my  leisure  as  I  could  spare 
to  the  examination  of  starches  under  nearly  all  possible  circum- 
stances, and  I  find  that,  rightly  treated,  nearly  all  are  doubly  re- 
fractive, and  give  a  cross  by  polarized  light.  And  further,  I  am  much 
disposed  to  think  that  in  the  few  cases  where  I  have  failed  to  see 
the  cross,  it  has  been  from  want  of  sufficiently  skilful  manipulation. 
Anyhow,  the  starch  of  wheat  (as  I  have  before  observed)  and  the 
starches  of  arum  and  rice  do  give  a  very  distinct  cross,  but  not  un- 
less immersed  in  balsam  or  dammar.  Different  starches  require 
different  treatment  in  preparing :  some  must  not  be  heated  in  the 
slightest  degree,  others  will  bear  a  considerable  temperature.  A 
few  give  a  decided  cross  when  examined  in  water  or  alcohol,  others 
in  glycerine.  Many  require,  as  wheat,  to  be  immersed  in  balsam  or 
dammar,  and  a  few  others  are  best  in  oil  of  anise  or  even  carbon 
disulphide.  It  will  be  seen  from  this  that  the  refractive  index  of 
the  medium,  and  probably  also  its  penetrative  properties  as  regards 
the  starch,  seriously  affects  the  optical  reactions  of  the  starch,  and 
that  we  are  not  justified  in  saying  that  no  cross  can  be  seen,  unless 
we  have  tried  the  eff'ects  of  fluids  of  various  refractive  powers  upon 
the  starch  in  question. 
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One  other  point  is  that  an  eyepiece  of  low  power  (that  known  as 
"A")  should  be  employed,  and  in  doubtful  cases  the  analyser  used 
above  the  eyepiece.  A  very  thin  film  of  mica,  too  thin  to  give 
colour  with  the  help  of  the  starch,  is  sometimes  useful. 


ANIMAL    KINaDOM. 

COLEOPTERA. 

The  Colour  of  the  Wing  Cases  of  Cantharides.  Micro-spectroscopi- 
cal  Characters.  H.  Pocklington.  (P/iarm. /o?*m.,  3rd  series,  iii., 
681,  949.)  In  a  long  and  very  interesting  paper  by  the  author  on 
the  above  subject,  which  Will  be  found  in  detail  in  the  Journal^  he 
gives  the  results  of  his  investigations  into  the  colours  displayed  by 
the  wing  cases  of  the  Cantharis  vesicatoria,  from  which  it  appears 
that  an  examination  of  the  alcoholic,  ethereal,  and  aqueous  solu- 
tions led  to  the  detection  of  chlorophyll,  as  evidenced  by  the  appear- 
ance in  the  spectrum  of  certain  absorption  bands  known  to  exist  in 
the  spectra  of  chlorophyll  derived  from  different  plants. 

Thus,  not  only  does  the  author  show  the  existence  of  vegetable 
chlorophyll  in  these  wing  cases,  but  what  is  still  more  interesting, 
he  points  out  that  by  this  mode  of  examination,  it  is  possible  to  tell 
with  tolerable  certainty  what  are  the  particular  plants  upon  which 
these  creatures  have  fed. 

HYMENOPTERA. 

The  Adulteration  of  Beeswax  and  Methods  of  Detecting  it.  By 
E.  Donath.  (Repertoire  de  Fharmacie,  n.s.  i.,  6;  from  the  Moni- 
tear  Scientifique — Quesneville.)  Beeswax  is  seldom  adulterated  with 
other  substances  than  those  which  are  susceptible  of  being  employed 
for  the  same  usages  as  itself,  such  as  paraffin,  tallow,  stearic  acid, 
Japan  wax,  colophony ;  it  is  but  rarely  that  the  presence  of  pulveru- 
lent matters,  as  whitelead  and  chalk,  is  detected,  and  this  last  kind 
of  adulteration  is  the  most  easily  recognized. 

The  substance  which  lends  itself  most  easily  to  the  adulteration 
of  beeswax  is,  without  doubt,  paraffin.  Wax  may  contain  as  much 
as  20  per  cent,  of  it  without  the  greater  part  of  its  physical  properties 
being  modified.  No  chemical  reaction  for  the  certain  detection  of 
paraffin  in  wax  is  yet  known.  Landolt  proposed  to  use  sulphuric 
acid,  under  the  influonco  of  which  wax  carbonizes  whilst  paraffin 
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remains  intact;  but  Breitewohlner  (?  BreitwoMner)  has  found  tbat 
the  carbides  of  paraffin,  even  those  of  which  the  atomic  weight  -  is 
the  highest,  are  attacked  by  sulphuric  acid,  and  the  author  is  con- 
vinced that  Tinder  the  influence  of  fuming  sulphuric  acid  at  a  tem- 
perature of  100°  C.  paraffin  is  decomposed,  yielding  a  slow  but 
continuous  disengagement  of  sulphurous  acid. 

This  reaction  would  serve  to  recognize  the  presence  of  paraffin 
in  wax  in  only  a  small  number  of  cases.  If  the  action  on  the  wax 
be  not  sufficiently  prolonged,  there  is  after  cooling  a  pasty  mass 
from  which  the  paraffin  does  not  separate  well.  If,  on  the  contrary, 
the  sulphuric  acid  has  acted  too  energetically,  the  mass  becomes  car- 
bonized, and  it  is  very  difficult  to  recognize  the  drops  of  paraffin. 
This  process  can  only  be  applied  to  the  qualitative  analysis  of  wax 
and  when  large  quantities  of  paraffin  are  present.  As  to  the  quanti- 
tative estimation  of  that  substance,  it  may  be  made  pretty  closely 
by  the  method  of  Wagner  described  further  on. 

Colophony  cannot  naturally  be  employed  in  the  adulteration  of 
other  than  yellow  wax,  and  then  the  addition  of  7  to  10  per  cent,  of 
that  resin  imparts  to  the  wax  a  doubtful  colour.  The  presence  of 
colophony  is  easy  to  recognize.  If,  in  fact,  wax  containing  5  to  10 
per  cent,  of  it  be  heated  to  110°  C,  vapours  of  oil  of  turpentine 
are  disengaged,  which  are  easily  recognized  by  their  odour.*  When 
it  is  desired  to  detect  small  quantities  of  colophony,  the  reaction 
that  gives  the  best  results  is  the  following.  If  colophony  be  treated 
a  sufficiently  long  time  with  boiling  nitric  acid,  it  dissolves  nearly 
entirely,  giving  off  abundant  vapours  of  hyponitrous  acid.  If  this 
solution  be  diluted  with  water,  yellowish  flocks  are  deposited,  which 
are  not  affected  by  fixed  alkalies,  but  coloured  blood-red  or  red- 
brown  by  ammonia.  A  small  piece  of  wax  the  size  of  a  nut  should 
be  treated  in  a  test  tube  with  boiling  strong  nitric  acid,  and  then  a 
small  quantity  of  cold  water  poured  upon  the  melted  wax,  which 
floats  to  the  surface :  the  water  causes  the  solidification  of  the  wax 
so  that  it  can  be  separated  from  the  liquor  by  decantation.  If  the 
wax  contained  colophony,  the  decanted  liquor,  upon  the  addition  of 
water,  deposits  yellow  flocks,  which  ammonia  colours  red-brown. 

Neither  tallow,  stearic  acid,  nor  Japan  wax  can  be  added  to  beeswax 
in  a  greater  proportion  than  10  per  cent,  without  being  easily  de- 
tected by  a  superficial  examination.  An  addition  of  only  5  per  cent. 
of  Japan  wax  renders  beeswax  brittle. 

*  Wax  produced  in  the  neighbourhood  of  pine  forests  also  gives  off  turpentine 
yapoura. 
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The  best  process  for  recognizing  the  presence  of  stearic  acid  is 
that  of  Fehling.  It  consists  in  treating  the  wax  for  three  quarters 
of  an  honr  with  twenty  times  its  weight  of  boiling  alcohol,  leaving 
the  liquid  for  several  hours  until  completely  cold,  then  filtering,  and 
diluting  the  filtered  liquor  with  water.  The  stearic  acid  which  was 
in  solution  separates  either  as  a  clear  precipitate  or  as  a  very  decided 
milky  turbidity. 

If  wax  containing  10  per  cent,  of  tallow  be  treated  in  a  similar 
manner,  a  turbidity  is  also  produced  by  the  addition  of  water ;  but 
an  equal  quantity  of  stearic  acid  would  produce  a  much  more 
abundant  precipitate,  and  with  a  little  experience  they  would  not  be 
mistaken  for  each  other.  For  greater  certainty,  however,  acetate 
of  lead  may  be  used ;  this  reagent  poured  into  another  portion  of 
the  filtered  liquor  produces,  when  stearic  acid  is  present,  a  con- 
siderable precipitate ;  whilst  if  the  wax  is  pure,  or  contains  but 
tallow  only,  a  few  yellowish  flocks  are  deposited. 

Recourse  may  also  be  had,  for  the  detection  of  tallow,  to  Gottlieb's 
process,  which  is  based  upon  the  solubility  of  oleate  of  lead  in  ether. 
This  test  is  relatively  a  very  delicate  one.  The  author  has  employed 
a  less  complicated,  but  also  less  delicate  one,  based  on  the  property 
possessed  by  glycerine,  of  dissolving,  in  presence  of  caustic  potash, 
considerable  quantities  of  hydrated  oxide  of  copper  and  hydrated 
oxide  of  iron.  25  grams  of  suspected  wax  are  boiled  in  a  strong 
solution  of  caustic  potash  (sp.  gr.  1*2),  then  decomposed  by  dilute 
sulphuric  acid,  and  the  liquid  separated  by  filtration  from  the  cake 
of  wax  and  fat  acid ;  the  filtered  liquor  is  neutralized  by  carbonate 
of  baryta  or  carbonate  of  lime,  again  filtered,  and  evaporated  on  a 
water-bath  at  below  100°  C. ;  it  is  then  treated  with  absolute  alco- 
hol, and  the  alcohol  extract  evaporated  at  80°  C.  The  operation 
may  be  shortened  by  substituting  carbonate  of  soda  for  carbonate  of 
baryta ;  the  evaporation  may  then  take  place  without  filtration,  and 
the  operation  finished  as  above  described.  When  the  residue  of  the 
last  evaporation  is  uncoloured,  glycerine  may  be  recognized  by  the 
blue  coloration  which  takes  place  upon  the  addition  of  a  drop  of 
sulphate  of  copper  and  a  slight  excess  of  potash.  If  chloride  of  iron 
be  used  the  coloration  produced  will  be  yellow-brown.  But  most 
frequently  the  residue  is  yellow,  and  it  is  then  necessary  to  put  it 
into  a  test-tubo  with  a  drop  of  sulphate  of  copper  or  of  chloride  of 
iron  and  a  little  strong  solution  of  potash,  boll  for  a  few  minutes 
and  filter.  In  this  liquor,  acidulated  by  hydrochloric  acid,  the  pre- 
sence of  copper  or  of  iron  raay  always  be  detected  by  means  of  the 
yellow  prussiate  of  potash. 
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The  following  process  for  detecting  tlie  substances  nsed  in  the 
adulteration  of  wax  is  based  upon  the  property  they  possess,  with 
the  exception  of  paraffin,  when  submitted  to  ebullition  with  a  con- 
centrated solution  of  carbonate  of  soda,  either  of  partially  saponifying 
or  forming  an  emulsion,  vfhich  carries  into  partial  emulsion  the  wax 
itself.  A  piece  of  the  suspected  wax,  the  size  of  a  nut,  is  boiled 
for  five  minutes  in  a  concentrated  solution  of  carbonate  of  soda. 

A.  It  produces  an  emulsion  persistent  after  cooling;  the  wax 
may  contain  colophony,  tallow,  stearic  acid,  or  Japan  wax. 

B.  In  cooling  the  wax  collects  in  a  layer  at  the  surface  of  the 
liquid,  which  is  only  slightly  coloured  yellow.  The  wax  is  pure  or 
adulterated  with  paraffin. 

In  case  A.  a  little  of  the  suspected  wax  should  be  boiled  in  a 
moderately  concentrated  solution  of  caustic  potash,  and  common  salt 
added. 

a.  Large  flocks  of  soap  are  precipitated ;  all  the  substances  men- 
tioned in  A.  may  be  present  with  the  exception  of  Japan  wax. 

5.  If  Japan  wax  be  present  it  forms  a  granular  magma,  which 
leaves  no  doabt  with  those  who  have  made  the  experiment  directly 
with  Japan  wax  itself. 

For  greater  security  the  density  of  the  suspected  wax  may  be 
taken.  This  determination  is  made  by  the  flask  method.  The  wax 
is  melted  and  maintained  in  fusion  for  some  time  to  drive  off*  the  air, 
and  then  run  into  sticks  in  a  mould  shghtly  warmed.  After  cooling, 
these  sticks  are  rolled  out  upon  a  glazed  porcelain  slab,  to  remove 
any  roughness  to  which  bubbles  of  air  might  adhere;  they  are  then 
cut  to  a  convenient  length  and  weighed.  After  haying  weighed  the 
flask  full  of  water  at  150°  C.  a  wet  brush  is  passed  over  the  sticks 
of  wax,  and  they  are  introduced  into  the  flask.  As  they  are  lighter 
than  water,  and  rise  to  the  surface,  should  they  impede  the  filling, 
they  may  be  arranged  by  means  of  a  glass  rod  to  rest  against  the 
upper  side  of  the  flask  and  so  be  kept  at  a  distance  from  the  Orifice. 
The  passage  of  a  wet  brush  over  the  sticks  of  wax  is  intended  to 
prevent  the  adherence  of  bubbles  of  air.  If  a  density  above  0*970 
be  shown,  that  circumstance  added  to  the  appearance  of  the  precipi- 
tated soap,  is  sufficient  to  demonstrate  the  presence  of  Japan  wax. 

If,  on  the  contrary,  the  precipitate  of  soap  be  in  large  flocks,  colo- 
phony should  be  sought  for  with  the  aid  of  nitric  acid  as  before 
described.  In  the  event  of  a  negative  result,  stearic  acid  should  be 
sought  for  by  Fehling's  method  and  acetate  of  lead.  If  the  wax 
contain  no  stearic  acid,  the  presence  of  tallow  may  be  detected  either 
by  Gottlieb's  method  or  by  seeking  for  glycerine.     For  this  latter 
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purpose  it  is  requisite  to  take  at  least  25  grams  of  wax,  since  rarely 
more  than  five  per  cent,  of  tallow  is  added. 

In  case  B.  the  density  of  the  suspected  wax  is  to  be  taken.  If 
this  density  be  below  '960,  as  the  absence  of  the  other  substances 
would  be  shown  by  the  previous  experiments,  the  presence  of  paraffin 
may  be  safely  assumed.  This  results  from  the  labours  of  Rudolph 
Wagner,  who  has  besides  shown  that  from  the  density  of  a  mixture 
of  wax  and  paraffin  the  relative  proportions  of  its  constituents  may 
be  determined,  and  has  published  tables  for  that  purpose.  This 
method,  named  by  Wagner  the  "  hydrostatic  test,"  is  susceptible 
of  great  precision.  The  author  has  found  by  a  series  of  deter- 
minations that  for  a  difference  of  four  per  cent,  in  the  proportion  of 
paraffin  there  is  a  difference  in  the  density  of  three  or  four  units  in 
the  third  decimal.  Hence  the  paraffin  in  wax  may  be  determined 
with  surety  to  within  four  per  cent. 


Ceresin,  a  Substitute  for  White  Wax.  J.  P.  Remington. 
{Amer.  Journ.  Pharm.,  4th  series,  iii.,  11.)  A  sample  of  ceresin 
being  sent  to  the  author  from  Germany  for  examination,  in 
reference  to  its  substitution  for  beeswax ;  he  reports  upon  it  as 
follows  : — 

In  appearance  it  is  similar  to  white  wax,  white,  shining,  nearly 
inodorous,  breaking  shortly  with  a  waxy  fracture.  Its  sp.  gr. 
is  "850,  its  fusing  point  135°  F.,  volatilizable  by  heat,  the  sublimed 
ceresin  being  reddened  by  sulphuric  acid;  it  dissolves  slowly  in 
ether,  phenol,  turpentine,  petroleum-benzin,  chloroform,  carbon- 
bisulphide,  and  freely  in  these  solvents  if  heated,  depositing  in 
gelatinous  white  flocks  on  cooling;  nearly  insoluble  in  alcohol 
and  methylic  alcohol.  It  is  indifferent  to  the  strong  mineral  acids, 
with  the  exception  of  hot  sulphuric  acid,  which  acts  on  it  easily, 
forming  a  ruby  red  liquid,  which  rapidly  passes  to  black  with 
evolution  of  sulphurous  acid.     Neither  potash  nor  soda  saponify  it. 

With  reference  to  ceresin,  the  Journal  of  Applied  Science  con- 
tains the  following  : — 

"  Ceresin  is  a  new  product,  destined  to  play  an  important  part 
as  a  lighting  material.  It  is  obtained  from  ozokerit,  or  fossil  wax, 
by  the  following  process.  Ozokerit  is  heated  up  to  a  temperature 
ranging  from  250°  to  300°  C,  in  order  to  separate  by  volatilization 
and  subsequent  condensation  the  liquid  oils.  The  mass  being 
cooled  down  to  60°,  it  is  treated  with  from  10  to  26  per  cent,  of 
Nordhausen  sulphuric  acid.      The  temperature  is    then  raised   to 
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100°,  and  care  is  taken  to  maintain  this  heat  until  the  precipitation 
of  the  carbon  takes  place  and  forms  a  viscous  residue,  which  is 
carefully  separated  from  the  supernatant  oils,  heated,  and  then 
treated  with  about  10  per  cent,  of  diluted  sulphuric  acid,  and 
afterwards  neutralized  by  aid  of  an  alkali.  The  mass  is  then 
heated  to  about  180°,  poured  upon  plates,  and  pressed  through  linen 
cloths  in  order  to  separate  the  greasy  matters ;  this  residue  of  wax 
can  then  be  melted  and  filtered.  The  product  is  ceresin,  which  is 
employed  in  the  manufacture  of  candles." 

To  summarize  the  results  obtained  by  the  author,  ceresin  is 
undoubtedly  one  of  the  paraffins,  although  it  differs  from  common 
paraffin  in  several  respects.  It  is  not  unctuous  to  the  touch,  as  is 
paraffin,  is  not  as  translucent,  and  does  not  break  with  the  charac- 
teristic fracture  of  paraffin,  and  has  a  higher  fusing  point,  although 
the  fusing  point  of  para.ffin  is  soinetimes  lower  than  135°  F.  It 
seems  to  hold  a  middle  place  between  paraffin  and  wax.  It  would 
serve  as  a  substitute  for  wax  in  pharmacy  in  a  number  of  cases.  A 
very  white  and  firm  simple  cerate  was  made  with  it,  using  it  in  the 
same  proportion  as  wax — that  is  two  parts  of  lard,  to  one  part  of 
ceresin. 
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PHARMACEUTICAL   CHEMISTRY. 

The  Presence  of  Selenium  in  Sulphuric  Acid  of  French  Manufac- 
ture, J.  Per  Sonne.  {Gompt.  Bend.,  Ixxiv.,  1199.)  The  rarity  of 
the  occurrence  of  selenium  as  an  impurity  in  sulphuric  acid  in- 
duced the  author  to  publish  the  following  note  respecting  the  pre- 
sence of  this  metalloid  in  certain  samples  of  vitriol  manufactured 
in  the  Department  of  the  Seine. 

Its  presence  was  first  suspected  from  the  fact  that,  on  the  addi- 
tion of  crystals  of  ferrous  sulphate  to  the  pure  distilled  acid,  a 
brownish  coloration  was  produced,  similar  to  the  reaction  which 
would  ensue  were  nitrous  compounds  present;  and  further,  that 
when  the  acid  was  used  for  the  preparation  of  hydrochloric  acid,  the 
distillate,  having  first  acquired  a  deep  yellow  colour,  gradually  de- 
posited a  red  powder.  The  examination  of  this  coloured  deposit  led 
to  the  detection  of  selenium.  The  selenium  was  afterwards  sepa- 
rated from  the  vitriol,  by  diluting  the  latter  with  four  times  its  volume 
of  water,  and  adding  a  solution  of  sulphurous  acid.  The  precipitate 
thus  produced  was  then  taken  np  by  agitating  the  liquid  with 
carbon  disulphide,  and  the  selenium  finally  recovered  from  the 
solvent  by  evaporation.  In  this  manner  0*2  gram  of  selenium  was 
obtained  from  three  litres  of  sulphuric  acid. 

The  author  is  still  in  doubt  respecting  the  origin  of  the  pyrites 
from  which  this  sulphuric  acid  was  manufactured,  but  expect3 
shortly  to  be  able  to  ojffer  some  satisfactory  information  upon  this 
important  point. 

M.  Lamy  (Compt.  Bend.,  Ixxiv.,  1285)  states  that  the  occurrence 
of  selenium  in  sulphuric  acid  of  French  manufacture  was  observed 
by  Kuhlmann  and  himself  ten  years  ago  ;  and  M.  Scheurer-Kestner 
(ibid.,  1286)  says  that  the  same  fact  was  noticed  by  himself  in  two 
papers,  published  in  1868  and  1870,  in  the  Bulletin  de  la  Soclete 
ChimiquG  de  Paris. 

The  Concentration  of  Sulphuric  Acid.  R.  Hasenclever. 
(Chem.  News,  xxvi.,  174.)  As  is  well  known,  sulphuric  acid  as  it 
comes  from  the  leaden  chambers,  is  concentrated  first  in  leaden 
apparatus  of  varying  forms  and  sizes,  and  lastly  in  utensils  made  of 
either  glass  or  platinum. 


126  YEAR-BOOK    OF   PHARMACY. 

It  is  to  the  concentration  in  these  leaden  vessels  that  the  author 
chiefly  directs  attention.  The  apparatus  most  commonly  in  use 
are — 

(1.)  Evaporating  pans  of  sheet-lead  placed  on  pans  of  cast-iron, 
below  which  a  fire  is  heated. 

The  objection  to  this  method  is  that  the  acid  is  very  liable  to 
be  overheated,  and  so  rapidly  destroy  the  leaden  pans.  Besides  con- 
taminating the  acid  largely  with  lead,  it  is  not  to  be  recommended 
either  for  economy  in  the  consumption  of  fuel,  or  in  loss  of 
acid. 

(2.)  Leaden  pans  heated  by  a  reverberatory  furnace,  the  flames 
playing  over  the  surface  of  the  acid. 

By  this  method  the  acid  is  readily  overheated,  while  with  smoke 
and  other  products  of  combustion  much  sulphuric  acid  is  carried 
away  and  lost.     It  has  on  this  account  been  much  discontinued. 

(3.)   Concentration  by  high-pressure  steam. 

This  method  of  concentration  is  superior  to  the  other  plans.  It 
consists  essentially  in  causing  super-heated  steam  to  circulate  in  a 
coil  of  leaden  pipes  placed  at  the  bottom  of  a  wooden  lead-lined  tank 
containing  the  acid.  In  a  tank  four  metres  in  length  and  width,  five 
tons  of  chamber  acid  may  be  concentrated  to  1"  7  in  24  hours.  The 
steam  in  the  boiler  is  at  a  pressure  of  451bs.,  and  the  quantity  of 
fuel  consumed  is  very  small.  This  process  yields  therefore  a  purer 
acid  at  considerably  less  expense. 

(4.)   Concentration  by  means  of  heated  sulphurous  acid  gas. 

In  this  process  advantage  is  taken  of  the  heat  of  the  sulphurous 
acid  as  it  is  liberated  from  the  pyrites  kilns.  The  concentration  pan 
is  placed  between  the  kilns  and  the  chambers,  so  that  should  it 
require  repairs  they  can  be  effected  without  stopping  the  manufac- 
ture of  the  acid.  By  the  direct  action  of  the  heated  kiln  gases 
evaporation  ensues  ;  the  sulphurous  acid  is  strongly  cooled  before  it 
enters  the  chambers  ;  the  sulphuric  acid  which  is  evaporated,  and 
also  the  steam,  enter  the  chambers,  so  that  no  loss  of  gas  ensues ; 
while,  at  the  same  time,  less  steam  need  be  supplied  to  the  chambers. 
The  acid  thus  concentrated  is  not  quite  pure,  which  for  certain 
purposes  is  objectionable,  but  for  sulphate  of  soda  making,  dissolving 
coprolites  or  other  native  phosphates,  it  is  quite  pure  enough. 

Action  of  Phosphorus  on  Alkaline  Solutions  of  Metals. 
A.  Oppenheim.  (JDeut.  Cliem.  Ges.  Ber.,  v.,  979-981,  and  Journ. 
Chem.  Soc,  2nd  series,  xi.,  244.)  When  an  ammoniacal  solution  of 
copper  oxide,  nickel  oxide,  silver  oxide,  or  cadmium  oxide  is  heated 
with  phosphorus  and  a  little  benzine  in  a  vessel  connected  with  a 
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reversed  condenser,  dark  precipitates  are  formed,  wliicli  may  be 
washed  with  water,  alcohol,  and  carbon  sulphide,  smd.  dried  in  vacuo. 
The  copper  precipitate  consists  chiefly  of  metallic  copper  and  copper 
oxide.  Nickel  gives  a  black  precipitate  consisting  of  a  mixture 
of  nickel  phosphide  and  a  salt  of  one  of  the  acids  of  phosphorus. 
From  the  silver  solution  metallic  silver  is  reduced.  The  cadmium 
solution  gives  a  brown  precipitate,  of  varying  composition,  which  is 
decomposed  by  hydrochloric  acid  with  evolution  of  hydrogen  phos- 
phide, and  explodes  with  nitric  acid.  On  heating  it  in  a  current  of 
hydrogen,  it  leaves  cadmium  phosphide  (Gag  Pg),  as  a  grey  crystalline 
mass  with  metallic  lustre.  An  ammoniacal  solution  of  zinc  oxide  is  not 
acted  on  by  phosphorus,  even  when  heated  with  it  in  closed  tubes.  A 
solution  of  lead  oxide  in  caustic  potash  gave,  when  boiled  with  the 
phosphorus,  a  black  precipitate  of  metallic  lead,  containing  only 
about  0*4  per  cent,  of  phosphorus,  and  from  a  solution  of  stannous 
oxide  in  potash,  a  white  slimy  body  separated  out. 

Cyanogen  in  Bromine.  T.  L.  Phipson.  {Ghem.  News.,  xxviii., 
51.)  The  author  has  recently  discovered  in  bromine,  issued  as  pure 
for  pharmaceutical  use,  a  notable  amount  of  cyanogen.  It  has  long 
been  known  that  in  the  manufacture  of  iodine,  a  certain  quantity  of 
that  beautiful  but  dangerous  compound,  iodide  of  cyanogen,  some- 
times finds  its  way  into  one  of  the  glass  condensers ;  and  it  would 
appear  that  a  similar  compound  may  occur  in  liquid  bromine — all 
the  more  dangerous  from  its  being  dissolved  in  and  masked  by  the 
liquid. 

The  presence  of  cyanogen  in  bromine  may  be  detected  in  the 
following  manner : — 

Take  (say  |  oz.)  equal  weights  of  bromine  and  iron  filings ;  add 
to  the  filings  four  or  five  times  their  weight  of  water ;  mix  in  the 
bromine  very  gradually,  stirring  all  the  time  ;  filter  rapidly  while 
warm  from  the  reaction ;  place  the  filtered  liquid  in  a  partly 
closed  bottle ;  and  in  the  course  of  some  hours  a  deposit  of  ferri- 
cyanide  of  iron  (Berlin  blue)  will  have  formed,  and  may  be  col- 
lected in  a  filter.  In  the  course  of  two  days  (with  the  above 
quantity),  the  whole  of  the  cyanogen  is  thus  eliminated. 

The  author  has  found  from  0"5  to  1  per  cent,  of  cyanogen  in 
samples  examined  by  him.  If  perfectly  pure  bromine  were  used, 
the  same  process  would  admit  of  the  detection  of  cyanogen  in 
steel. 

On  the  HypophospMtes.  C.  E-ammelsburg.  (Journ.  Ghem. 
8oc.,2nd  series,  xi.,  1.)  In  this  paper,  which  is  printed  in  full  in  the 
Journ.  Ghem.  Soc^  the  author  gives  the  results  of  his  investigations 
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upon  several  salts  of  liypopliospliorous  acid ;  tlieir  composition,  and 
especially  tlieir  decomposition  under  the  influence  of  heat,  having 
engaged  his  attention. 

JSyjpojphosjpliite  of  Sodium. 

Very  small  undeterminable  crystals,  deliquescent  in  the  air,  easily 
soluble,  containing  1  mol.  of  water  :  Hg  Na  P  Og  +  aq.  Dried  at 
200^  C,  the  salt  is  anhydrous.  At  a  higher  temperature  it  evolves 
spontaneously  inflammable  phosphoretted  hydrogen,  and  melts  to 
a  white  porous  mass,  containing — 


ISTn     p    O     =  i  4  ^2  O7 


"5  -3-10       I  ]v^a  P  O3  ^ 

Hence  it  follows  that — 

5  Hg  :Nra  P  02=Na5  P3  Oio+2  H3  P+2  H2, 
and  that  water  cannot  appear  among  the  products  of  decomposition. 

JSypojpliospliite  of  Ammonium. 

This  salt  forms  rhombic  crystals,  deliquescent  in  the  air.  Under 
the  influence  of  heat  decomposition  takes  place,  ammonia  and  phos- 
phoretted hydrogen  being  evolved  (the  latter  is  for  he  most  part 
not  spontaneously  inflammable),  and  a  glassy  mass  of  phosphoric 
acid  remaining. 

7H2AmP02=H6P4  0i3+H2  0  +  7NH3  +  3PH3  +  2H2. 

Hypophosjphite  of  Calcium. 

According  to  Wurtz,  the  crystals  of  this  salt  are  anhydrous,  and 
the  author  has  himself  obtained  the  same  result.  No  loss  at  200° C. ; 
Ca  =  23'75,  P  =  36'55  per  cent.,  corresponding  with  the  formula 
H4  Ca  Pg  O4.  Heated,  they  gave  79*8  per  cent,  phosphates.  The 
phosphates  contained  Ca  29*22  and  P  25*79 ;  they  are  conse- 
quently : — 

^a7-t^8^27     \       CaP2  0^/ 

Hypojphosjpliite  of  Magnesium. 

Very  fine  regular  octahedrons,  with  the  faces  of  the  cube,  con- 
taining 6  mol.  of  water,  H^  Mg  Pg  O4  +  6  aq.,  according  to  experi- 
ments made  by  H.  Rose,  Wurtz,  and  the  author. 

After  drying  at  200°  C.  the  salt  yields,  when  heated,  a  gas  which 
is  for  the  most  part  not  spontaneously  inflammable.      The  white 
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residue  becomes  reddisli  on  cooling,  and  dissolves  easily  in  acids, 
while  a  small  portion  of  phosphorus  is  separated. 

And  the  process  will  be — 

5H,Mg  P^  0,=Mg,F,  O20+4H3  P+4H2. 

H7jpojphosj>Mte  of  Lead. 

This  salt  forms  thin  splendent  scales ;  it  dissolves  with  diffi- 
culty in  water,  is  anhydrous,  and,  according  to  H.  Rose,  contains 
H^PbPgO,. 

HypophospMtes.  C.  Rammelsburg.  (JDeut.  Chem.  Ges.  Ber., 
2nd  series,  v.,  492-497,  and  Journ.  Chem.  Soc,  2nd  series,  x.,  787.) 
The  author  has  re-examined  the  effects  of  heat  upon  the  hypophos- 
phites,  and  has  added  to  the  number  of  these  salts  previously 
known,  those  of  lithium,  thallium,  cerium,  and  uranium. 

The  thallium,  cadmium,  calcium,  and  lead  salts  have  no  water  of 
crystallization;  the  others  lose  theirs  between  100°-200°  without 
decomposition,  except  that  the  nickel  and  cobalt  salts  cannot  be 
heated  above  130°-140°  without  undergoing  change.  The  lithium 
and  barium  salts  crystallize  with  one  molecule  of  water,  their  crystals 
and  those  of  the  calcium  and  lead  salts  belonging  to  the  monoclinic 
system.  The  magnesium,  zinc,  nickel,  and  cobalt  salts  crystallize 
with  six  molecules  of  water,  their  crystals  belonging  to  the  regular 
system. 

According  to  H.  Rose,  most  of  the  hypophosphites  are  converted 
by  heat  into  (pyro)  phosphates,  water,  and  hydrogen  phosphide, 
half  the  phosphorus  becoming  gaseous ;  the  dark  residues,  nearly 
insoluble  in  acids,  left  by  the  nickel  and  cobalt  salts,  are  what  we 
should  now  describe  as  pyrophosphate  and  metaphosphate ;  and 
cadmium  hypophosphite  yields  a  residue  consisting,  in  modern  no- 
menclature, of  one  molecule  of  pyrophosphate  to  one  of  metaphos- 
phate. These  conclusions  prove  to  be  incorrect :  with  regard  to 
that  concerning  the.  residue  from  the  cadmium  salt,  inspection  of  its 
formula  is  sufficient  to  show  that  it  does  not  contain  a  proportion 
of  oxygen  large  enough  to  enable  it  to  behave  as  stated. 

When  the  hypophosphites  are  heated,  the  residues  never  consist 
exclusively  of  pyrophosphate,  but  in  most  cases  of  this  salt  mixed 
with  metaphosphate.  Those  from  the  nickel  and  cobalt  salts  are 
mixtures  of  metaphosphate  and  phosphide,  and  consequently  increase 
in  weight  when  oxidized  by  nitric  acid.     The  ratio  of  the  pyrophos- 
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ptate  to  metaphospliate  in  the  residue  varies :  in  those  from  the 
thallmm,  sodium,  and  lithium  salts  it  is  1  :  1  molecule,  and  as  the 
ratio  of  oxygen  to  metal  in  these  mixture?  is  the  same  as  in  the 
original  salts,  no  water  is  given  off  during  the  decomposition ;  in 
those  from  the  magnesium,  zinc,  and  manganese  salts,  it  is  2  :  1 ; 
in  those  from  the  strontium,  calcium,  cerium,  and  cadmium  salts 
it  is  3  :  1 ;  in  that  from  the  lead  salt  it  is  4  :  1 ;  and  in  that  from 
the  barium  salt,  the  examination  of  which  led  Rose  to  the  conclusion 
he  arrived  at,  almost  unavoidably  in  the  absence  of  any  known 
method  ofsatisfactorily  estimating  phosphoric  acid,  it  is  6  :  1; — there 
being  only  13  atoms  of  barium  to  14  of  phosphorus,  instead  of  an 
equal  number  as  Rose  believed.  Ammonia  hypophosphite  leaves  a 
residue  of  one  molecule  of  pyrophosphate  to  two  of  metaphosphate. 
Uranium  hypophosphite,  which  is  the  hypophosphite  of  uranyl,  is 
converted  into  phosphate  with  incandescence  and  explosive  violence, 
the  residue  consisting  of  three  molecules  of  uranous  pyrophosphate, 
one  of  uranous  metaphosphate,  and  one  of  uranium  phosphide, 
(Ug  P),  while  hydrogen  alone  escapes. 

It  is  evident,  therefore,  that  the  ratio  of  the  phosphorus  which 
remains  fixed  to  that  which  becomes  gaseous  varies,  but  is  never 
that  of  1 :  1,  as  it  has  so  long  been  supposed  to  be. 

The  author  has  already  shown  (Fogg.  Ann.,  cxx.,  cxxxi.)  that  when 
phosphites  are  heated,  they  leave  either  pyrophosphate  or  a  mixture 
of  this  with  phosphide,  and  give  off  only  hydrogen,  none  of  the 
phosphorus  escaping,  and  no  water  being  formed.  Uranium 
hypophosphite  agrees,  therefore,  wdth  the  phosphites  in  its  behaviour 
when  heated. 

Crystallized  Phosphoric  Acid.  Emil  Zettnow.  {Fogg.  Ann., 
cxlv.,  643,  and  Journ.  Gliem.  8oc.,  2nd  series,  x.,  786.)  On  some 
sticks  of  glacial  phosphoric  acid,  which  had  been  kept  for  more 
than  a  year  in  a  bottle  with  a  badly  fitting  ^stopper,  and  in  the 
mother-liquor  at  the  bottom,  some  shining  crystals  were  observed, 
which,  after  being  freed  from  the  adhering  liquid  by  pressure  be- 
tween bibulous  paper,  gave,  immediately  after  solution  in  water, 
all  the  reactions  characteristic  of  ordinary  phosphoric  acid  ;  they 
contained  no  metal,  except  a  trace  of  sodium,  recognizable  only  by 
the  coloration  which  they  imparted  to  a  flame.  The  numbers  ob- 
tained by  fusion  with  lead  oxide,  as  well  as  the  determination  of 
the  water,  correspond  however  with  the  formula  Pg  Og  .  2  Hg  0, 
from  which  it  appears  probable  that  the  crystals  consist  of  pyro- 
phosphoric  acid,  which  on  dissolving  in  water  instantly  change 
into  the  tribasic  acid. 
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Preparation  of  Chlorine  by  a  Continuous  Process.  Tessie  du 
Motay.  {Gliem.  iV^ezi^s.,  xxvi.,  1G9.)  This  process  is  based  upon 
the  following  reactions  : — 

Peroxide  of  manganese  is  first  gently  heated  in  a  retort,  in  con- 
tact with  hydrochloric  acid  gas  ;  chlorine  is  evolved,  while  there  is 
left  in  the  retort  chloride  of  manganese  and  water — 

Mn  Og  +  2  H  Cl  =  2  H  0  +  Mn  CI  +  CI. 

The  chloride  of  manganese  thus  obtained  is  next  heated  to  a  dull  red 
heat  in  a  fireclay  retort,  and  decomposed  by  means  of  a  current  of 
steam  into  hydrochloric  acid  and  sesquioxide  of  manganese ;  but 
if,  along  with  the  steam,  there  is  mixed  a  sufficient  quantity  of  air  or 
oxygen,  there  is  produced  a  mixture  of  chlorine  and  hydrochloric 
acid,  while  peroxide  of  manganese  is  regenerated.  The  hydrochloric 
acid  last  mentioned  may  be  converted  into  chlorine,  by  simply  causing 
air  (without  any  steam  at  all)  to  pass  at  a  dull  red  heat  over  the 
chloride  of  manganese — 

MnCl+02=Mn03+CL 

Nitric  Anhydride  and  a  New  Nitric  Hydrate.  R.  Weber.  {Fogg. 
Ann.,  cxlvii.,  113-128,  and  Journ.  Chem.  Soc,  2nd  series,  x.,  1072.) 
The  attempts  hitherto  made  to  dehydrate  nitric  acid  by  means  of 
phosphoric  anhydride  have  not  succeeded,  in  consequence  of  the 
decomposition  of  the  nitric  anhydride.  The  author  has  succeeded 
in  doing  so  by  adopting  the  following  process  : — 

The  most  concentrated  nitric  acid  freed  from  nitrous  acid  as  much 
as  possible,  and  cooled  by  ice,  is  treated  with  phosphoric  anhydride, 
which,  as  it  acts  very  violently  at  first,  must  be  added  slowly  and 
in  small  quantities  at  a  time.  The  syrupy  product  is  distilled  so 
long  as  anything  comes  over  at  a  blood  heat,  and  condenses  in 
oily  drops  in  the  neck  of  the  retort;  the  two  layers  of  liquid,  of 
which  the  distillate  is  found  to  consist,  are  separated  by  decanta- 
tion,  the  lower  layer  being  an  impure  new  nitric  hydrate.  The 
upper  layer,  which  consists  of  nitric  anhydride,  nitrous  acid,  and 
some  hydrate,  is  cooled  by  ice  water,  which  renders  it  turbid,  and 
causes  a  small  quantity  of  a  clear  coloured  liquid  to  separate. 
This  liquid,  which  consists  of  nitric  anhydride  and  nitrous  acid,  is 
further  cooled  by  ice  or  a  freezing  mixture,  when  some  of  the 
nitric  anhydride  crystallizes  in  well-formed,  transparent,  yellowish 
prisms,  leaving  a  licjuid  compound  of  nitric  anhydride  and  nitrous 
acid,  which  appears  to  be  richer  in  the  former  than  nitroso-nitric 
acid.  Lastly,  the  anhydride  is  purified  by  cautiously  fusing  it. 
again  crystallizing  it  by  cold,  and  draining  off  the  mother-liquor. 
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The  melting-point  of  nitric  anhydride  thus  prepared  is  80°.  It  is 
very  unstable,  particularly  in  the  fused  state,  but  can  be  preserved 
for  several  days  at  10°  in  a  dry  atmosphere.  It  is  volatile  at  ordi- 
nary temperatures,  and  its  vapour  condenses  in  beautiful  crystals  in 
the  cooler  part  of  the  tube  containing  it.  In  a  freezing  mixture  it 
is  almost  colourless.  The  specific  gravity  of  the  solid  anhydride 
exceeds  1'64;  that  of  the  liquefied  anhydride  is  less  than  that, 
1-636. 

It  acts  with  great  violence  upon  sulphur,  forming  a  compound  of 
sulphuric  anhydride  and  nitrous  acid.  It  also  acts  with  great 
energy  upon  phosphorus,  potassium,  and  sodium,  setting  them  on 
fire.  Upon  organic  substances  it  also  acts  with  great  intensity.  It 
does  not  act  upon  charcoal,  but  this  substance  when  previously 
kindled  burns  with  great  brilliancy  in  its  vapour.  It  acts  upon  zinc, 
cadmium,  mercury,  and  arsenic,  and  slightly  upon  magnesium  and 
thallium,  but  has  no  action  upon  most  other  metals. 

On  cooling  the  lower  layer  of  the  distillate  from  nitric  acid  and 
phosphoric  anhydride  in  a  freezing  mixture,  the  new  nitric  hydrate 
crystallizes  out.  It  can  also  be  prepared  by  adding  nitric  anhydride 
to  nitric  acid.  The  anhydride  dissolves  with  development  of  heat 
until  the  new  hydrate  (2  Ng  O5  .  Hg  0)  is  produced,  but  any  further 
quantity  of  it  remains  insoluble.  The  pure  hydrate  is  obtained  by 
crystallizing  it  out  in  a  freezing  mixture,  draining  it  from  the  mother- 
liquor,  allowing  it  to  melt,  and  again  crystallizing  it.  Both  this 
hydrate  and  the  anhydride  have  been  analyzed.  In  its  chemical 
properties  the  hydrate  resembles  the  anhydride.  It  is  liquid  at 
ordinary  temperatures,  but  less  so  than  the  ordinary  hydrate,  end 
more  or  less  yellow  coloured;  solid  at  about  —  5°.  Its  specific  gravity 
at  18°  is  1*642.  It  slowly  decomposes  at  ordinary  temperatures. 
When  heated  it  partly  distils  unchanged,  but  nitric  anhydride  is 
also  formed,  so  that  the  distillate  consists  of  two  layers,  the  upper 
being  the  anhydride.  In  this  decomposition  it  resembles  fuming 
sulphuric  acid. 

When  nitric  acid  is  distilled  with  fuming  sulphuric  acid,  oxygen, 
nitrous  vapours,  and  a  compound  of  the  composition  S  O3  Ng  O3  . 
3  S  O3  H2  O,  comes  over. 

On  the  Union  of  Ammonia  Nitrate  with  Ammonia.  Ed. 
Divers.  (Proc.  Boy.  80c. ,  xxi.,  109-111.)  Ammonia  nitrate  de- 
liquesces in  ammonia  gas  at  the  ordinary  temperature  and  pressure 
of  the  atmosphere,  forming  a  solution  of  the  salt  in  liquefied  ammonia. 

The  liquid  obtained  varies  in  composition  according  to  the  tempera- 
ture and  pressure.     At  a  temperature  of  23°  and  the  pressure  of 
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the  atmosphere,  it  consists  of  four  parts  of  nitrate  to  one  of  ammo- 
nia by  weight ;  but  under  greater  pressure  or  at  lower  temperatures, 
much  more  ammonia  can  be  condensed  by  the  nitrate.  At  0°  and 
the  pressure  of  the  atmosphere,  two  parts  of  nitrate  can  condense 
one  part  of  ammonia.  Like  an  aqueous  solution,  the  liquid  boils 
when  heated,  and,  when  nearly  saturated  with  the  nitrate,  deposits 
crystals  of  it  when  cooled.  It  can  also,  like  an  aqueous  solution, 
be  heated  above  its  boiling-point  without  boiling,  and  become  super- 
saturated with  the  salt  without  crystallizing.  During  its  decompo- 
sition, cold  is  manifested,  and  during  its-  formation  heat  is  evolved, 
but  not  to  a  great  extent,  because  the  heat  given  out  by  the  liquefac- 
tion of  the  ammonia  is  nearly  all  used  up  in  the  liquefaction  of  the 
nitrate. 

The  specific  gravity  of  the  liquid  varies  of  course  wdth  its  com- 
position. When  it  consists  of  two  of  nitrate  to  one  of  ammonia,  it 
has  a  specific  gravity  of  1*0725  ;  when  it  consists  of  four  of  nitrate 
to  one  of  ammonia,  it  has  a  specific  gravity  of  nearly  1'200.  Its 
specific  gravity  can  be  calculated  from  its  composition,  by  taking  for 
the  purpose  1*5245  as  the  specific  gravity  of  the  nitrate,  and  '671 
as  that  of  the  amm.onia. 

A  new  Method  of  obtaining  Potassium.  Prof.  A.  E.  Dolbear. 
(Chem.  News,  xxvi.,  33,  from  Amer.  Ghem.)  Perhaps  it  is  not 
possible  to  discover  a  process  for  obtaining  the  metals  potassium  and 
sodium  better  than  the  one  usually  employed  with  the  carbonates 
of  the  metals  and  charcoal,  heated  in  iron  retorts;  but  it  is  a  very 
desirable  thing  to  obtain  them  cheaply  on  account  of  their  use  in 
the  manufacture  of  aluminium. 

Some  white  stick  caustic  potash  of  commerce  was  dissolved  in 
water  and  treated  with  Hg  S  in  the  way  commonly  described  for 
making  potassium  sulphide,  Kg  S.  The  solution  was  evaporated 
until  solid  when  cold,  when  the  yellowish  mass  was  mixed  with  more 
than  its  bulk  of  iron  filings  and  chips,  and  the  whole  put  into  an 
alembic  for  distillation.  The  heat  of  a  furnace  was  applied  till  the 
alembic  was  of  a  bright  red  heat,  and  the  products  of  distillation 
were  received  in  common  coal  oil,  The  product  was  rather  small, 
as  some  of  the  potassium  vapour  decomposed  the  heated  vessel ; 
nevertheless  the  potassium  showed  itself  when  the  oil  was  poured 
off,  and  the  residuum  turned  upon  water,  by  its  characteristic  reaction 
and  flame.  The  reaction  ia  simple,  and  may  be  thus  represented  : 
KaS  +  Fe^FeS  +  Kg. 

Solubility  of  Potassium  and  Sodium  Salts.  D.  Pago  and  A.  D. 
Kei  gilt  ley.     {Juiini.  Oltcni.  Sue,  2ud  scries,  x.,  5GG.)    The  authors 


134 


TEAR-BOOK   OF   PHARMACY. 


give  the  results  of  a  series  of  experiments  undertaken  for  the  pur- 
pose of  determining  the  solubility  of  certain  salts  of  potassium  and 
sodium. 

Two  modes  of  solution  were  adopted : — 

a.  Digestion  of  the  salt  in  distilled  water  at  a  constantly  main- 
tained temperature  of  15*6°  C 

/3.  Saturation  of  distilled  water  at  100°  C.  with  the  salt,  and  the 
subsequent  cooling  down  to  15*6°  C 

The  first  mode  proved  the  more  exact,  the  numerous  control  ex- 
periments closely  agreeing,  as  the  extreme  variations  show. 

The  determination  by  saturation  at  a  higher  temperature  and 
subsequent  cooling,  proved  that  a  state  of  supersaturation  obtains 
more  or  less  in  every  instance ;  but  in  the  case  of  these  anhydrous 
salts  this  phenomenon  cannot  be  attributed  to  different  degrees  of 
hydration,  as  in  that  of  sulphate  of  sodium.  The  fact  that  solutions 
so  prepared  exhibit  a  greater  density  at  15*6°  C.  than  those  main- 
tained at  that  temperature  from  the  outset  has  a  probable  explana- 
tion in  what  may  be  termed  "the  attraction  of  solution." 

The  excess  of  salt  slowly  separates  after  a  lapse  of  time,  and 
beyond  24  hours  the  densities  attained  by  both  modes  correspond. 

1.  Table  showing  the  specific  gravities  and  decree  of  solubility,  by 
digestion  of  the  salts  at  a  constantly  maintained  temperature  of 
15-6°  G.  =  60-08°  F. 


NaCl 

KCl 

NaNOs 

KNO3 

K2SO4 


Specific  gravity 

of  fiaturated 

solution. 


1204-03 
1171-10 
1137-81 
1141-23 
1176-84 


Correspond- 
ing degrees 
of  Twaddell. 


40-8 
34-2 
75-6 
28-2 
35-4 


Contained  in 

100  parts  of 

saturated 

solution. 


26-34 
24-74 
45-71 
20-66 
8-48 


100  parts  of 
■water  dis- 
solve. 


35-76 
32-88 
84-21 
26-04 
9-26 


1  part  of 

salt  soluble 

in  parts  of 

water. 


2-79 
3-04 
1-18 
3-84 
10-79 


II.  Table  shoioing  the  specific  gravities  and  degree  of  solubility  by 
saturation  at  100°  G.  and  subsequent  cooling  to  15*6°  C.  =  G0"08  P. 


Specific  gravity. 

Degrees  of 
Twaddell. 

Contained  in 

100  parts  of 

saturated 

solution. 

100  parts  of 
water  dis- 
solve. 

1  part  of 

salt  soluble 

in  parts  of 

water. 

NaCl 

KCl 

Na  N  O3 

KNO3 

1206-93 
1171-82 
1378-43 
1142-25 

41-4 
34-4 

75-7 
28-5 

26-61 
24-84 

45-85 
20-82 

36-26 
33-06 
84-69 
26-30 

2-75 
3-02 
1-18 
3-80 
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Estimation  of  the  specific  gravities  of  the  nitrates  and  chlorides  of 
sodium  and  potassium.  The  nitrates  were  rendered  anhydrous  bj 
careful  fusion  and  the  chlorides  by  ignition. 


Specific 

Gravities  at  15'6° 

G. 

KN03 

' 

In  absolute 

alcohol. 
.     2-06     . 

In  pnre  oil  of 
turpentine. 
.     2-06 

NaNOa 

, 

.     2-24     . 

, 

.     2-25 

KCl   . 

. 

.     1-90     . 

. 

.     1-91 

NaCl 

. 

.     2-08     . 

, 

.     2-06 

In  the  last  set  of  experiments,  the  specific  gravities  and  degrees 
of  solubility  of  these  salts,  in  presence  of  each  other,  were  deter- 
mined, and  the  results  show  that,  although  a  solution  already  satu- 
rated by  a  given  salt  is  still  capable  of  taking  up  other  salts, 
the  degrees  of  solubility  of  all  present  in  solution  are  considerably 
lessened. 

Preparation  of  the  Hydrates  of  Potash  and  Soda.  By  M.  Pol- 
lacci.  (Jourii.  Pharm.  Chim.,  4th  series,  xvii.,  244,  from  the 
Gazetta  Ghimica  Italiana.)  The  method  generally  employed  for 
the  preparation  of  hydrate  of  potash  consists  as  is  known  in  the 
reaction  of  hydrate  of  lime  upon  carbonate  of  potash.  Wohler 
has  proposed  to  treat  nitrate  of  potash  with  copper  at  a  high 
temperature,  oxide  of  potassium  and  of  copper  being  formed  with 
disengagement  of  nitrogen.  The  oxide  of  potassium  is  then  dis- 
solved in  water,  and  the  liquid  decanted  to  separate  it  from  the 
oxide  of  copper.  According  to  Wohler  this  process  yields  the 
potash  very  pure,  but  the  author  has  failed  to  obtain  it  free  from 
copper,  a  part  of  the  oxide  of  copper  passing  into  solution  in  pre- 
sence of  the  alkali. 

M.  PoUacci  proposes  to  substitute  iron  for  copper,  claiming  for  it 
two  advantages, — a  pure  product  and  lower  price.  He  states  that 
the  results  obtained  surpass  his  hopes,  since  he  is  thus  enabled  to 
prepare  pure  hydrate  of  potash  in  a  few  minutes.  He  heats  to- 
gether in  an  iron  vessel  to  a  red  heat  a  mixture  consisting  of  1  part 
of  nitrate  of  potash  well  triturated  with  2  or  3  parts  of  iron  filings. 
The  mass  becomes  red  in  a  few  minutes,  and  after  cooling  it  is 
treated  with  water,  left  to  settle,  and  then  decanted.  A  more  or  less 
concentrated  solution  may  thus  be  obtained,  or  it  may  be  evaporated 
to  prodnce  the  solid  potash. 

The  Preparation  of  Potassium  Ferricyanide.  F.  Rhien.  (Dingl. 
Poli/t.  /.,  ccvi.,  151,  and  Jmtrn.  Ghem.  Soc.^  2ud  series,  xi.,  282.)  To 
a  cold  solution  of  yellow  prussiato  of  potash  so  much  hydrocliloric 
acid  \A  added  aa  will  take  one  atom  of  potassium  from  two  molecules 
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of  the  salt,  and  then  a  cold  clear  solution  of  bleaching-powder  till 
ferric  chloride  gives  no  reaction.  Any  excess  of  acid  is  then  neu- 
tralized with  chalk,  and  the  solution  evaporated  to  crystallization. 
The  first  crop  of  crystals  is  pure;  the  subsequent  crops  contain 
traces  of  lime  which  can  be  entirely  removed  by  a  single  crystal- 
lization.    The  yield  is  very  large. 

New  Process  for  the  Manufacture  of  Sulpho-Cyanide  of  Po- 
tassium. W.  Skey.  (Chem.  News.,  :Kiivn.,  179.)  The  methods  as 
now  usually  employed  for  the  preparation  of  this  salt  necessitate 
several  purifying  processes,  the  author  has  therefore  devised  a  pro- 
cess whereby  this  expenditure  of  labour  and  material  is  avoided. 

This  process  is  based  on  the  fact  that  when  cyanide  of  potassium 
is  applied  to  compounds  containing  free  sulphur,  combination  will 
take  place,  resulting  in  the  formation  of  a  sulphocyanide  ;  but  if  the 
sulphur  be  present  as  a  sulphide,  it  will  only  be  transformed  into 
a  soluble  snlphide  of  potassium. 

Common  flour  of  sulphur  is  first  boiled  in  water  for  a  few  minutes, 
and  allowed  to  cool,  the  wet  sulphur  is  then  to  be  suspended  in  a 
porous  bag  near  the  top  of  the  cyanide  solution;  in  a  few  days 
the  decomposition  will  be  complete,  and  a  product  obtained  com- 
parable in  purity  with  that  of  the  cyanide  used.  The  operation 
must  be  conducted  in  an  air-tight  jar,  and  the  cyanide  employed 
must  be  free  from  caustic  alkali.  With  these  precautions,  the 
product  is  sufficiently  pure  for  all  ordinary  laboratory  applications. 

Liquor  Sodae  Chloratae.  Charles  Umney.  (Pharm.  Journ.^ 
3rd  series,  iii.,  403.)  The  author  has  never  been  able  to  obtain  this 
solution  containing  2'535  of  available  chlorine  by  the  officinal  pro- 
cess, neither  has  he  met  with  any  other  manufacturer  who  has 
been  more  successful. 

The  strongest  solution  obtained  by  the  author  has  contained  2*02 
of  available  chlorine  when  examined  immediately  after  production, 
with  a  specific  gravity  of  1090  ;  but  this  has  rapidly  decreased  in 
value,  on  account  of  free  chlorine  being  present,  which,  decompo- 
sing the  bicarbonate  of  soda,  is  converted  into  chloride,  and  conse- 
quently unavailable  chlorine. 

If  the  statement  be  true,  that  when  the  chlorine  comes  in  contact 
with  the  solution  of  carbonate  of  soda,  there  are  formed  hypochlorite, 
chloride,  and  bicarbonate  of  sodium ;  then  the  12  oz.  (5250  grains) 
of  carbonate  of  soda  ordered  in  the  Pharmacopoeia  would  require 
651*6  grains  of  chlorine,  325*8  grains  of  which  would  be  transformed 
into  hypochlorite,  and  would  be  always  available  in  the  proportion 
of  1*469  per  cent,  of  chlorine  in  the  perfected  solution. 
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Let  ns  presume  the  addition  to  this  of  the  quantity  of  chlorine  in 
an  aqueous  solution,  which  is  about  '606  per  cent. 

Then  1-469  Chlorine  (as  Hypochlorite) 
+      '606  Chlorine  (as  free  Chlorine) 

=    2-075  per  cent,  of  available  Chlorine, 

closely  corresponding  with  the  result   obtained  by  the  author  in 
practice  (2  02). 

It  may  be  argued  that  this  is  speculative,  but  in  Pereira's  Materia 
Medica  (page  556),  we  find  the  composition  of  the  chlorinated  soda 
of  the  London  Pharmacopoeia  expressed  thus  : — 

Hypochlorite  of  Soda 3-11 

Chloride  of  Sodium 2-44 

Bicarbonate  of  Soda 6.26 

Water 88-19 


100-00 


Now  as  hypochlorite  of  soda  has  47' 7  per  cent,  value  of  available 
chlorine,  the  quantity  of  hypochlorite  in  the  solution  of  the  London 
Pharmacopoeia  will  be  equal  to  1*48  per  cent,  of  available  chlorine, 
free  chlorine  being  altogether  ignored.  It  is  difficult  to  understand 
why  there  should  be  such  a  different  statement  as  to  strength  in  the 
two  Pharmacopoeias,  when  the  same  proportions  of  ingredients  are 
given  in  both  formulae. 

To  confirm  his  opinion  upon  the  impossibility,  or  at  any  rate  the 
impracticability,  of  preparing  this  solution  by  the  officinal  process, 
the  author  examined  specimens  of  "Liq.  Sodse  Chlor.  B.P."  of 
pharmacy,  with  the  following  corroborative  results : — 

Spec.  Grav. 
Brit.  Pharm.         .        .        .        .     1-103 


Available  Chlorine 
per  cent. 

.     2-53 

.     2-40 

.     1-72 

.     4-05 

.     2-08 

.      -71 

No.  1 1-041 

No.  2 1-070 

No.  3 1-093 

No.  4 1-047 

No.  5 1-080 

A  qnalitative  examination  convinced  him  that  most,  if  not  all,  had 
been  made  by  a  process  of  double  decomposition  between  chlorinated 
lime  and  carbonate  of  soda  ;  indeed,  with  some  the  decomposition 
had  been  so  imperfect  that  considerable  quantities  of  lime  salts 
were  left  in  sohition.  To  remedy  this  very  unsatisfactory  state  of 
things,  the  author  would  suggest  that  in  future  the  chlorinated 
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soda  be  made  by  a  double  decomposition  process,  as  in  the  Dublin 
Pharmacopoeia  and  Frencb  Codex,  altering  the  proportions,  how- 
ever, thus — 

"  Take  good  commercial  Chlorinated  Lime, 

(33  to  35  per  cent.  CI)  .  .  .  .16  oz. 
Carbonate  of  Soda  .  .  .  .  .  24  oz. 
Water 1  gallon. 

"  Dissolve  the  carbonate  in  two  pints  of  the  water,  and  triturate  the 
chlorinated  lime  with  the  remainder ;  allow  the  solution  to  stand 
three  hours,  then  filter ;  add  the  carbonate  of  soda  solution,  separate 
the  precipitate  by  a  second  filtration,"  or  the  whole  might  be 
accomplished  by  one  precipitation  and  filti-ation,  as  in  the  French 
Codex.  The  specific  gravity  of  such  a  solution  will  be  1*054,  and 
will  contain  at  the  least  2'53  per  cent,  (the  present  Pharmacopoeia 
quantity)  of  available  chlorine. 

This  process  has  also  the  advantage  that  the  solution  can  be  made 
in  three  or  four  hours  by  any  pharmacist,  whereas  the  British 
Pharmacopoeia  process  is  only  suited  for  a  chemical  factory,  and  the 
result  very  unsatisfactory. 

Impurities  in  Commercial  Carbonate  of  Lithia.  By  M.  Schlag- 
denhauff'en.  {Tj  Union Fhannaceutiqiie,  xiv.,  11.)  The  author  while 
engaged  in  preparing  the  salts  of  lifchia,  was  struck  by  the  variability 
in  appearance  of  different  specimens  of  the  commercial  carbonate, 
and  was  induced  to  suspect  their  purity.  Upon  adding  nitrate  of 
silver  to  a  solution  of  one  specimen  previously  acidified  with  nitric 
acid,  a  precipitate  was  formed  weighing  1"833  grams  for  20  grams 
of  the  carbonate  employed,  representing  3*750  per  cent,  of  chlorides, 
chiefly  sodium,  with  a  little  ammonium.  Treated  with  chloride  of 
barium  the  solution  further  gave  an  abundant  precipitate  which 
appeared  to  be  due  to  the  presence  of  sulphate  of  potash.  Happening 
to  add  a  little  Barreswil  liquor  to  a  solution  of  neutral  chloride 
prepared  from  this  carbonate,  M.  Schlagdenhauffen  was  surprised  at 
obtaining  a  considerable  reduction  of  the  copper  salt.  Further  inves- 
tigation revealed  the  presence  of  6 "45  per  cent,  of  sugar  of  milk. 
The  author  considers  the  simultaneous  presence  of  large  proportions 
of  sulphates  and  chlorides  was  evidence  of  at  least  great  carelessness  in 
the  preparation  of  the  carbonate,  but  that  the  existence  in  it  of  6*45 
per  cent,  of  sugar  of  milk  can  only  be  attributed  to  a  fraudulent 
admixture.  It  should  not  be  forgotten,  therefore,  that  carbonate  of 
lithia  is  not  blackened  by  heat. 

Liquor  Calcis  Chloratae.  Charles  Umney.  (Pharjn.  Journ., 
3rd  series,  iii.,  401.)     This  preparation  affords  an  example  of  specific 
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gravity  being  no  indication  of  strength,  as  tlie  chlorinated  lime 
from  which  this  solution  is  prepared  is  a  mixture  of  variable  pro- 
portions of  hypochlorite,  chloride  and  hydrate  of  calcium,  the  specific 
gravity  being  chiefly  influenced  by  the  chloride  of  calcium  present. 
The  author  looks  upon  the  specific  gravity  1*035,  identical  as  it  is 
with  that  of  the  Dublin  Pharmacopoeia,  as  an  error ;  for  in  his  hands, 
using  30  per  cent,  chlorinated  lime,  the  specific  gravity  has  not  been 
less  than  1*050,  and  in  taking  good  commercial  chloride  of  lime  he 
has  found  the  specific  gravity  to  be  1*057.  Good  commercial  chlori- 
nated lime  never  contains  less  than  33  per  cent.,  and  sometimes 
as  much  as  37  per  cent.,  of  available  chlorine.  The  author's 
experience  has  taught  him  that  chlorinated  lime  is  sent  into  the 
market  for  the  use  of  the  druggists,  of  such  a  low  chlorine  value 
as  would  not  be  accepted  as  bleaching  powder  in  any  manufactory 
where  purchase  is  preceded  by  analysis,  unless  offered  at  a  reduction 
in  proportion  to  its  real  value.  The  author  would  suggest  that  in 
future  chlorinated  lime  should  be  described  as  containing  one-third 
of  its  weight  (33*3  per  cent.)  of  available  chlorine.  The  author 
appends  the  results  of  a  recent  examination  of  specimens  of  liq.  calc. 
chloratae,  B.P.,  of  pharmacy. 


Available  Chlorine 
per  cent. 
Brit.  Pharm.  .         .         .     1-035         .         .         .     2-958 


Spec,  gravity. 


No.  1  .  .  .  .  1-045  .  .  .  1-830 

No.  2  .  .  .  .  1-049  .  .  .  2-780 

No.  3  .  .  .  .  1-042  .  •  .  .  -590 

No.  4  .  .  .  .  1-053  .  .  .  2-600 

These  show  that  anything  but  uniformity  exists,  and  that  the  maxi- 
mum chlorine  value  is  seldom  or  never  attained.  In  all  probability, 
were  the  standard  of  the  chlorinated  lime  raised  to  33*3  per  cent., 
then  we  might  have  a  liq.  calcis  chloratas  containing  3  per  cent,  of 
available  chlorine. 

Nentral  Calcium  Phosphate.  E.  Reichardt.  (Zeitschr.  anal. 
Chem.,  xi.,  275-277,  and  Journ.  Chem.  Soc.f  2nd  series,  xi.,  353.) 
It  was  found  that  when  a  dilute  solution  of  calcium  chloride  is 
precipitated  by  a  small  quantity  of  sodium  phosphate,  a  precipitate 
which  dissolved  on  agitation  was  produced,  the  redissolution  being 
apparently  due  to  the  presence  of  carbonic  acid  in  the  water.  A 
further  addition  of  sodium  phosphate  reproduces  the  precipitate, 
and  it  may  bo  again  dissolved  by  passing  a  current  of  carbonic  acid 
through  the  mixture.  After  some  repetitions  of  this  operation, 
the  liquid  deposited  shining  crystals,  which  were  found  to  bo  iden- 
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tical  with  Boedeker's  tetra-hydrafced  dicalcic  ortliopliospliate, 
Ca2  H2  Pg  Og  .  4  Ho  0. 

When  this  compound  is  boiled  with  water  it  is  partially  decom- 
posed. The  portion  remaining  undissolved  gave  results  agreeing 
with  the  formula,  Gag  Pg  Og+Cag  Hg  Pg  Og  +  S  Hg  O,  and  the  solution 
yielded,  on  evaporation,  a  residue  which,  after  ignition,  gave 
numbers  corresponding  with  the  formula  4  Ca  0  .  3  Pg  O5.  This 
substance  dissolves  in  3325*5  parts  of  water. 

Nitrate  of  Zinc  as  a  Caustic.  M.  Latour.  (Journ.  Pharm. 
Chim.j  4th  series,  xvii.,  385.)  Up  to  the  present  time  nitrate  of 
zinc  has  remained  without  employment,  although  in  its  causticity  it 
resembles  chloride  of  zinc,  which  renders  such  great  service  to  surgi- 
cal art.  Less  soluble  than  the  chloride,  the  nitrate  still  possesses  a 
solubility  which  allows  the  hope  that  its  application  as  a  caustic 
will  give  satisfactory  results  of  a  nature  to  recommend  it  to  the 
attention  of  surgeons,  with  whom  it  will  remain  to  decide  by  clinical 
experience  whether  this  caustic  will  be  of  real  service. 

(1.)  Freparation  of  Nitrate  of  Zinc.  Nitrate  of  zinc  may  easily  be 
prepared  pure  by  dissolving  commercial  zinc  by  the  aid  of  heat  in 
nitric  acid  diluted  with  an  equal  volume  of  water.  It  is  useful 
to  maintain  an  excess  of  zinc,  and  to  concentrate  the  solution  down 
to  the  formation  of  an  ochraceous  precipitate,  due  to  the  formation 
of  a  considerable  quantity  of  basic  nitrate  of  zinc,  which  carries 
down  the  iron  present  in  commercial  zinc.  At  this  point  boiling 
water  is  added  to  dissolve  the  salt,  and  the  whole  is  left  to  cool. 
The  cold  liquor  is  filtered,  and  evaporated  at  a  moderate  tempera- 
ture until  a  slight  bubbling  appears,  which  indicates  that  the  proper 
degree  of  concentration  is  attained.  Upon  cooling,  the  solution 
forms  a  mass  from  which  the  salt  is  removed,  and  after  being 
broken  into  small  pieces  is  thrown  upon  a  glass  funnel  to  drain. 

Thus  obtained,  nitrate  of  zinc  corresponds  to  a  salt  melted  in  its 
water  of  crystallization,  a  little  of  which  is  lost  on  the  application  of 
a  moderate  heat.  It  contains  three  equivalents  of  water ;  it  is  not 
completely  soluble  in  water  in  consequence  of  the  formation  of  a 
little  basic  nitrate  of  zinc,  which  is  of  no  consequence  otherwise. 
It  has  the  advantage  over  crystallized  nitrate  of  zinc  of  being  less 
deliquescent,  while  its  preparation  is  more  easy  and  less  costly.  This 
is  the  process  recommended  by  the  author,  and  which  he  makes 
the  basis  of  his  preparations. 

(2.)  Faste  of  Nitrate  of  Zinc.  To  prepare  a  caustic  paste  of  nitrate 
of  zinc,  100  grams  of  the  fused  salt  just  described  are  dissolved  by 
the  aid  of  heat  in  60  grams  of  water,  and  with  this  solution  are 
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incorporated  60  grams  of  wheaten  flour,  the  mixture  being  kneaded 
until  perfectly  homogeneous.  The  result  is  a  paste  easily  manipulated, 
and  which  remains  moist.  It  possesses  the  advantage  over  the 
paste  of  Canquoin  of  not  adhering  to  the  fingers,  and  of  moulding 
exactly  on  a  large  surface  without  retracting ;  it  also  attracts 
moisture  from  the  air  less  freely,  and  does  not  spread  at  the  edges. 
When  made  into  cylinders  it  should  not  be  dried  in  a  stove,  since  it 
is  changed  by  heat,  the  cylinders  becoming  a  yellow  colour  and 
friable.  This  results  from  oxidation  of  the  gluten  of  the  flour, 
which  is  decomposed  by  the  nitrate  of  zinc  under  the  influence  of 
heat  and  water.  The  paste  may,  however,  be  kept  intact  in  "dry 
cylinders  or  rods,  by  putting  it  into  a  well  closed  tin  box  containing 
some  pieces  of  quick-lime,  the  cylinders  being  laid  on  a  partition  of 
metal  gauze  in  order  to  avoid  contact  with  the  lime.  Cylinders  of 
different  sizes  and  of  great  regularity  may  be  obtained  by  rolling 
the  paste  round  sticks  of  zinc,  and  drying  over  lime  in  the  above- 
mentioned  manner. 

(3.)  Freparation  of  Caustic  Taste  of  Nitrate  of  Zinc  fronn  a  Satu- 
rated Solution.  The  preparation  of  this  paste  may  be  shortened  by 
employing  a  saturated  solution  obtained  by  arresting  the  evapora- 
tion of  the  solution,  when  it  has  while  warm  a  density  of  1*450°  to 
1-580°;  after  cooling  its  density  is  1-630°  to  1-650°.  100  cubic 
centimetres  of  this  solution  contain  113  grams  of  the  melted  salt ; 
a  litre,  or  1000  c.c,  of  saturated  solution  will  contain  1130  grams, 
and  will  require  555  grams  of  flour  to  form  a  homogeneous  paste 
similar  in  every  respect  to  that  indicated  above. 

The  flour  is  added  to  the  saturated  solution  ;  the  mixture  is  at 
first  liquid,  then  acquires  greater  consistency  through  the  hydration 
of  the  starch  and  the  gluten.  The  proportions  given  above  are 
those  that  should  bo  used,  as  they  are  the  result  of  numerous 
experiments. 

(4.)  Saturated  Solution  of  Nitrate  of  Zinc  employed  as  a  Caustic. 
The  saturated  solution  of  nitrate  of  zinc  is  strongly  caustic ;  its 
coagulating  property  is  intense.  Dr.  Clement,  of  the  Hotel  Diou  at 
Lyons,  has  employed  it  with  advantage  in  cauterizations  of  the  neck 
of  the  womb,  its  action  not  causing  a  sanguineous  slough. 

(5.)  Caustic  of  Nitrate  and  Chloride  of  Zinc.  In  the  course  of  tho 
author's  experiments  ho  attempted  to  associate  tho  chloride  with 
the  nitrate  of  zinc,  with  the  object  of  giving  to  the  paste  of  Can- 
quoin  tho  quality  of  suppleness  poHscascd  by  the  nitrate  of  zinc, 
which  allows  of  its  being  spread  over  largo  surfaces  without  retrac- 
tion.   In  effect  a  similar  result  was  obtained :  the  paste  remained 
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soft,  and  spread  easily  witlioufc  retracting;  but  in  consequence  of 
the  avidity  of  the  chloride  for  water,  the  slough  formed  was  not  so 
clean  as  that  produced  by  the  nitrate  of  zinc  alone.  The  follow^ing 
■was  the  formula  adopted  : — 

Chloride  of  Zinc 50  grams. 

Nitrate  of  Zinc 100       „ 

Water 80       „ 

Dissolve,  with  heat,  the  chloride  and  nitrate  of  zinc  in  the  quantity 
of  water  indicated,  and  leave  the  solution  to  cool,  when  it  has  a 
density  of  1650°.      100  c.c.  are  mixed  with  75  grams  of  flour. 

In  a  former  note  communicated  to  the  Medical  Society  of  Lyons, 
the  author  recommended  the  employment  of  gluten ;  but  further 
investigation  has  shown  that  flour  is  preferable,  especially  for  the 
preparation  of  dry  cylinders,  as  it  is  principally  upon  the  gluten 
that  the  nitrate  of  zinc  reacts  under  the  influence  of  heat  and 
moisture. 

Phosphorated  Compounds  of  Zinc  and  Cadmium.  M.  Renault. 
(Journ.  Fharm.  Gliim.,  4th  -series,  xvii.,  300.)  If  the  vapour  of 
phosphoras  be  directed  on  to  metallic  zinc,  or  the  oxide  or  car- 
bonate of  the  same  metal,  heated  to  dull  redness,  the  mass 
becomes  incandescent,  and  upon  cooling  there  will  be  found  a 
mixture  of  phosphide  of  zinc  with  a  metallic  aspect  (Zug  P), — of 
w^hich  one  portion  has  crystallized  by  sublimation, — and  of  slender, 
sometimes  transparent,  flexible,  pale-yellow  or  brown,  orange-yellow 
or  vermilion-red  crystals.  At  a  high  temperature  these  latter  lose 
phosphorus,  and  are  changed  into  phosphide,  having  a  metallic 
aspect  (Zug  P) .  In  the  air  they  burn  with  a  brilliant  flame,  leaving 
a  residue  of  fused  phosphate  of  zinc.  They  are  energetically 
attacked  by  nitric  acid.  Mixed  with  oxidizing  agents  they  are 
detonated  by  a  blow.  After  washing  with  dilute  hydrochloric  acid, 
they  yield  upon  analysis  the  composition  Zn  P. 

Phosphides  of  cadmium  can  be  prepared  in  the  same  manner. 
The  phosphide,  Cdg  P,  possesses  most  of  the  chemical  properties  of 
phosphide  of  zinc.  The  phosphide  of  cadmium,  Cd  P,  appears  under 
the  form  of  carmine-red  silky  tufts,  sometimes  in  indigo-blue  scales, 
but  more  often  as  small  ruby-red,  translucent  crystals.  It  can  be 
prepared  by  heating  a  mixture  of  phosphate  of  ammonia,  binoxide  of 
tin,  carbonate  of  cadmium,  and  carbon.  The  Cd  P  may  be  separated 
from  the  Cdg  P  by  means  of  hydrochloric  acid.  Its  physical  and 
chemical  properties  are  very  nearly  identical  with  those  of  Zn  P. 

The  Phenomena  of  Decomposition  of  Chloride  of  Manganese. 
P.  W.   Krecke.     Chloride  of  Manganese.    J.  A.  Kappers.    The 
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Pretended  Appearances  of  Decomposition  of  the  Chloride  of  Man- 
ganese. K.  J.  Bayer.  (Journ.  Pharm.  Chim.,  4th  series,  xvi.,  458.) 
M.  Krecke  reports  (Journ.  fiir  jpraMische  Ghemie^  v.,  105)  that  he  bas 
observed  the  following  phenomena.  An  ordinary  solution  of  proto- 
chloride  of  manganese,  concentrated  and  cold,  is  of  a  pale  rose  colour ; 
diluted  until  it  contains  one- tenth  or  one-twelfth  of  the  salt,  it  is 
colourless.  Concentrated  at  about  70°  C,  it  takes  an  intense  red 
coloration  when  it  contains  15  per  cent. ;  at  the  same  temperature 
it  becomes  orange,  and  passes  afterwards  to  yellow,  when  its 
strength  in  chloride  reaches  20  per  cent.  These  latter  phenomena 
of  coloration  cease  upon  cooling,  when  the  solution  again  becomes  a 
rose  colour.  In  continuing  the  concentration  at  above  70°  C,  the 
solution  becomes  green,  taking  a  deeper  and  deeper  tint  until  it  is 
comparable  to  the  chlorides  of  nickel.  Analysis  indicates  then  a 
loss  of  chlorine ;  but  according  to  Krecke  this  is  not  the  cause  of 
the  change  of  colour,  which  ought  to  be  attributed  to  the  formation 
in  the  hot  liquid  of  anhydrous  protochloride  of  manganese.  The 
same  coloration  takes  place  when  crystallized  chloride  of  man- 
ganese is  desiccated  by  heat. 

According  to  Kappers  (Berichte  der  Deutsclien  chemischen  Gessel- 
schaft,  v.,  582),  these  phenomena  are  due  solely  to  the  presence  of 
chloride  of  cobalt  with  the  chloride  of  manganese,  a  contamination 
which  is  very  frequent.  He  has  separated  the  cobalt  by  adding 
acetate  of  soda  to  a  solution  of  chloride  of  manganese,  freed  from 
iron  by  prolonged  boiling  with  chalk,  and  purified  afterwards  by- 
crystallization,  and  then  precipitating  by  sulphuretted  hydrogen; 
the  nickel  and  the  cobalt  are  completely  eliminated  in  the  state  of 
sulphides.  He  then  precipitated  the  manganese  in  the  state  of 
carbonate,  and  redissolved  it  in  pure  hydrochloric  acid.  Chloride 
of  manganese  thus  purified  does  not  present  the  phenomena  of 
coloration  observed  by  Krecke  ;  bat  these  are  produced  upon  the 
addition  of  a  very  small  quantity  of  chloride  of  cobalt. 

K.  J.  Bayer,  on  his  side  (Journal  fiir  praJdlsche  Ghemie^  v.,  443),  at- 
tributes the  phenomena  in  question  to  the  chlorides  of  iron  and  cobalt. 
His  observations  differ  from  the  preceding  only  in  the  process  followed 
in  preparing  pure  cbloride  of  manganese.  He  adds  sulpliydrate  of 
ammonium  to  ordinary  chloride  of  manganese  until  the  precipitate 
formed  commences  to  be  sulphide  of  manganese,  and  then  leaves 
the  mixture  in  contact  for  some  days.  Ho  then,  by  filtering, 
separates  all  the  iron,  nickel,  and  cobalt,  together  with  excess  of 
manganese.  By  the  addition  of  a  fresh  quantity  of  sulphydrate  to 
the  liquor  pure  sulphide  of  manganese  is  obtained.     TJiis  process  is 
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more  rapid  tlian  the  preceding,  and  also  seems  preferable  in  many- 
cases  to  that  generally  employed  for  the  elimination  of  the  two 
chlorides  from  chloride  of  manganese  by  calcination  at  a  red 
heat. 

Action  of  Nitric  Acid  on  Chromate  of  Lead.  E.  Duvillier. 
(Chem.  News,  xxvii.,  319.)  In  allowing  nitric  acid,  diluted  with  1 
to  2  parts  of  water,  to  act  at  the  boiling  point  upon  pure  chromate 
of  lead,  the  liquid  took  the  colour  of  chromic  acid,  and  preserved  it 
on  cooling,  although  the  bulk  of  the  chromate  of  lead  remained 
unchanged.  On  concentration  crystals  of  nitrate  of  lead  were 
deposited.  The  mother-liquor  evaporated  to  dryness  yielded  a 
solution  of  chromic  acid  nearly  pure,  bat  representing  a  very  small 
part  only  of  the  chromic  acid  present  in  the  chromate  of  lead  em- 
ployed. The  action  of  the  nitric  acid  is,  therefore,  analogous  to  its 
behaviour  with  chromate  of  baryta.  With  the  latter,  however,  the 
amount  of  water  is  immaterial,  whilst  if  water  be  added  to  a  solution 
of  chromate  of  lead  in  nitric  acid  this  salt' is  precipitated.  On 
treating  the  chromate  of  lead  with  double  its  weight  of  nitric  acid, 
a  solution  of  chromic  acid  is  obtained  containing  only  2  per  cent, 
of  lead  oxide.  Mtric  acid,  therefore,  resolves  chromate  of  lead  into 
chromic  acid  and  nitrate  of  lead,  which  is  precipitated  at  a  boiling 
heat  in  presence  of  the  excess  of  nitric  acid  employed. 

Ferrum  Redactum.  A.  N".  Little.  (Fharm.  Journ.,  3rd  series, 
iii.,  422.)  This  substance  defined  in  the  British  Pharmacopoeia  to 
be  "  metallic  iron  with  a  variable  proportion  of  magnetic  oxide  of 
iron"  is  described  as  a  fine  greyish-black  powder  soluble  in  hydro- 
chloric acid  with  evolution  of  hydrogen.  Ten  grains  digested  at  a 
gentle  heat  in  an  aqueous  solution  of  fifty  grains  of  iodine  and  fifty 
grains  of  iodide  of  potassium,  leave  not  more  than  five  grains  un- 
dissolved, which  should  be  entirely  soluble  in  hydrochloric  acid. 

In  accordance  with  the  pharmacopoeial  directions,  ten  grains  were 
digested  in  the  solution  of  50  grains  of  iodine  and  50  grains  of  iodide 
of  potassium  for  about  fifteen  minutes  and  filtered ;  the  residue  was 
then  dried,  and  in  order  to  ensure  uniform  results  slightly  ignited, 
dissolved  in  hot  hydrochloric  acid,  sufficient  nitric  acid  being  added 
to  oxidize  any  protosalt ;  the  solution  was  boiled,  and  ammonia  added 
in  excess  ;  the  precipitated  ferric  hydrate  was  then  dried  and  ignited, 
and  from  the  resulting  ferric  oxide  the  weight  of  magnetic  oxide 
originally  present  was  calculated.  By  this  method  the  following 
per-centage  amounts  of  magnetic  oxide  were  obtained  : — 

No.  1.  49-16.  No.  3.  58-40.  No.  5.  69-75 

„    2.  52.60.  „    4.  69-32.  „    6.  90-75 
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or  negatively,  the  per-centage  amounts  of  uncombined  iron  (the 
standard  being  50  per  cent.)  were  as  follows  : — 

No.  1.  60-84  No.  3.  41-60.  No.  5.  30-25 

„    2.  47-40  „    4.  40-68.  „    6.    9-76 

Nos.  1  and  2  agree  with  the  Pharmacopoeia  in  being  of  a  grejish- 
black  or  slate  colour ;  Nos.  3,  4,  and  6  are  of  a  dull  black,  and  No. 
5  of  a  chocolate-brown  colour. 

If,  in  the  manufacture  of  Ferrum  Redactum,  the  temperature  be 
not  raised  sufficiently  high,  the  reduction  of  ferric  oxide  to  metallic 
iron  does  not  take  place,  which  probably  accounts  for  the  brown 
colour  of  No.  5. 

Traces  of  sulphates,  chlorides,  sulphides,  and  carbides  were  found 
in  each-  Cyanide  of  potassium,  an  impurity  mentioned  in  the 
Year-Booh  of  Pharmacy  (1871,  p.  171)  as  resulting  from  the  re- 
prehensible practice  of  preparing  Ferrum  Redactum  from  the 
residue  of  the  ferrocyanide  of  potassium  manufactories,  could  not 
be  detected.     Lead,  also  mentioned  as  an  impurity,  was  absent. 

Ferric  Iodide.  G.  F.  Deck  man.  (Chicago  .Pharmacist,  vi., 
217.)  It  has  long  been  a  question  in  the  writer's  mind  whether 
ferric  iodide  is  in  fact  a  tangible  entity.  The  separate  existence  of 
such  a  compound  has  never  been  established  with  absolute  cer- 
tainty. A  reaction  indicating  the  presence  of  ferric  salt,  when  a 
combination  represented  by  the  empirical  formula  Fcg  Ig,  is  sundered, 
does  not  yet  prove  a  molecular  nnion  in  the  restricted  chemical 
sense.  The  product  derived  from  this  combination  of  circumstances 
may,  possibly,  be  the  result  of  a  transitory  effect,  whose  ultimate 
phase  had  eliminated  the  iron  in  this  final  ferric  condition. 

We  are  well  acquainted  with  the  fact  that,  when  ferric  hydrate  is 
dissolved  in  hydrochloric  or  hydrobromic  acid,  the  product  does  not 
conform  to  the  supposed  formula  Fe2  Clg  or  Fcg  Brg ;  but  a  much 
greater  quantity  of  the  hydrate  is  always  absorbed  than  would  cor- 
respond with  this  composition.  The  case  is,  in  most  respects,  similar 
when  hydriodic  acid  is  employed ;  but  since  the  molecular  affinity  of 
iodine  is  much  weaker  in  many  of  its  combinations  than  bromine  or 
chlorine,  the  iodine  product  consequently  will  exhibit  some  dis- 
tinctively marked  peculiarities  of  its  own.  The  precipitation  of 
ferric  hydrate  in  the  presence  of  caustic  alkali  is,  however,  not  the 
only  instance  by  which  ferric  atomicity  is  apparently  indicated. 
Similar  evidences  are  afforded  by  means  of  other  reagents,  especially 
Buch  as  induce  a  double  decomposition,  unattended  by  the  phenc- 
mouon   of    precipitation ;    for   if    ferric   chloride   bo   mixed    with 
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potassium  iodide,  decomposition  seems  to  take  place,  as  shown  in 
the  equation 

Feg  Cle+e  KI  =  G KCl  +Fe2  Tg. 

But  the  solution,  although  giving  the  ferric  reactions,  has  a  de- 
cided odour  of  iodine ;  and,  in  view  of  this  latter  fact,  the  result  could 
also  be  written 

Fe2  Cl6  +  2KI  =  2  Fe  CI2+2KCI+2  I. 


or, 


Fe2Cl6+6KI  =  6KCl  +  2Fel2+2I. 


a  reaction  upon  which  a  volumetric  determination  of  iodine  is  based, 
but  then  the  change  is  effected  according  to  the  first  of  these  two 
equations. 

The  liquid  is  boiled  in  a  retort  until  the  iodine  has  completely 
passed  into  the  receiver,  containing  a  solution  of  potassium  iodide ; 
and  the  iodine  is  then  determined  bj  means  of  a  titrated  solution  of 
sodium  hyposulphite. 

If  ferrous  iodide  be  treated  with  additional  iodine,  or  if  potassium 
iodide  is  mixed  with  ferric  chloride,  the  results  will  be  identical. 
Caustic  alkalies,  added  to  either  solution,  precipitate  only  ferric 
hydrate  free  from  ferrous  hydrate,  monoxide,  or  tri-ferro-tetroxide. 
But  if  either  solution  is  shaken  up  with  chloroform,  the  surplus 
iodine  is  instantly  gathered  up,  and  completely  carried  out  of  the 
aqueous  solution,  by  means  of  the  chloroform.  The  chloroformic 
solution,  after  evaporation  of  the  chloroform,  and  volatilization  of 
the  iodine,  leaves  no  residue,  showing  that  no  iron  but  only  iodine 
was  dissolved.  The  aqueous  solution  then  contains  all  of  the  original 
iron,  and  that  in  the  condition  of  ferrous  salt,  as  indicated  by  exami- 
nation. This  fact  would  tend  to  prove  that  the  iron,  even  in  presence 
of  excess  of  iodine,  was  only  in  the  ferrous  form. 

When  an  ordinary  salt  of  a  strong  acid  is  added  to  a  mixture  of 
potassium  iodide  and  ferric  chloride  in  aqueous  solution,  as  chlorides, 
nitrates,  sulphates,  etc.,  no  change  is  apparently  induced  other  than, 
at  most,  a  precipitation  of  iodine  insoluble  in  the  strong  saline 
solution,  simply  owing  to  the  fact,  that  in  such  a  mixture,  the 
elements  already  have  their  choice,  and  the  combination  is  in- 
compatible, for  the  following  reaction  would  not  be  chemically 
true  : 

Feglg+S  Kg  S  04=Fe'"2  (804)3+6X1. 

Yet,  if  a  salt  of  a  weaker  acid — well  illustrated  by  an  acetate— is 
added  to  the  iodinized  solution,  a  decomposition  immediately  takes 
place,  resulting  in  the  total  restoration  of  chemical  equilibrium. 
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The  solution  does  not  change  colour,  but  the  iodine  odour  and  taste 
disappear,  and  the  liquid  only  betrays  the  ferruginous  flavour  of 
ferric  acetate,  with  a  slight  trace  of  saline.  The  solution  gives  the 
ferric  reactions,  and  chloroform  takes  up  no  iodine,  showing  that 
this  is  in  actual  combination.  The  result  is  lucidly  expressed  in  the 
following  equation  : 

¥e,J,+6  C,  H3K02  =  2  Fe'^'  (C^Hg  0^)3  +  6  KI. 

The  equation  is  interpreted  by  assuming  that  Fcg  Ig  is  a  definite 
combination  similar  to  Fcg  Clg,  in  which  HI,  similar  to  HCl,  has  a 
much  stronger  affinity  for  KOH  than  the  organic  molecule  Cg  H^^Og. 
Hence  it  is  plainly  apparent  that  the  result  must  be  potassium  iodide 
and  ferric  acetate,  which  is  really  the  case. 

Other  salts,  of  weaker  acid  radicals,  such  as  potassium  citrate,  act 
in  analogous  manner  ;  for  if  we  add  an  alkaline  citrate  to  this  iodized 
solution,  we  have  an  absolutely  identical  change,  for  the  result  can 
only  be  ferric  citrate  and  potassium  iodide.  From  these  results  the 
author  draws  the  inference  that  ferric  iodide  does  not  exist  either 
separately  or  in  combination. 

Tasteless  Iodide  and  Chloride  of  Iron.  J.  L.  A.  Creuse.  (Amer. 
Journ.  Fharm.,  4th  series,  iii.,  214.) 

Tasteless  Iodide  of  Iron. 
The  salt  is  obtained  in  the  following  manner :  126"3  grs.  (1  eq.) 
of  iodine  are  first  combined  with  metallic  iron,  in  the  usual  way  to 
obtain  the  proto-iodide  of  iron  ;  this  is  filtered,  and  63  grs.  (J  eq.)  of 
iodine  are  dissolved  into  it.  Then,  a  solution  of  201  grs.  (1  eq.)  of 
citric  acid  saturated  with  a  fixed  alkali,  such  as  potash  for  instance, 
is  added  by  small  portions  to  the  sesqui-iodide  of  iron.  The  ferru- 
ginous solution  which  is  at  first  of  a  ruby-red  colour  and  has  a 
strong  smell  of  iodine,  becomes  lighter  by  degrees,  till  as  the  last 
drop  of  citrate  is  added,  it  takes  a  bright  apple-green  colour  ;  at  the 
same  time,  all  smell  of  iodine,  all  taste  of  iron  have  disappeared ; 
the  solution  strikes  no  colour  on  starch  paper,  and  gives  no  precipi- 
tate with  either  tannin  or  ferrocyanide  of  potassium.  It  may  be 
then  evaporated  at  a  low  heat,  with  gentle  stirring  to  dryness,  when 
it  gives  a  green  mass  formed  of  very  small  acicular  crystals,  looking 
somewhat  like  cauliflowers.  It  is  tasteless,  perfectly  stable  unless 
exposed  to  direct  sunlight,  and  may  be  exhibited  in  the  shape  of 
syrup,  elixir,  solution,  tincture,  pills,  etc.  The  dose  of  it  need  not 
bo  more  than  one-half  of  that  of  tlio  proto-iodide  of  iron,  as  it  is 
absorbed  much  more  readily. 


148  YEAR-BOOK    OF    PHARMACY. 

Tasteless  Chloride  of  Iron. 

Sesqnicliloride  of  iron,  the  salt  which  enters  into  the  preparation 
generally  known  as  tincture  of  muriate  of  iron,  has  the  property  of 
forming  combinations  precisely  similar  to  those  of  the  sesqui-iodide. 
If  an  alkaline  citrate  be  added  to  a  solution  of  sesquichloride  of  iron, 
in  the  proportion  of  two  equivalents  of  the  former  to  each  three 
equivalents  of  chlorine,  a  new  salt  will  be  obtained  of  a  green  colour, 
quite  tasteless,  and  miscible  with  vegetable  preparations,  such  as 
infusions  of  bark,  quassia,  etc.,  without  change  or  discoloration. 

This  tasteless  muriate  of  iron  may  be  dissolved  in  diluted  alcohol 
in  the  proportion  required  by  the  Pharmacopoeia  of  the  United 
States ;  it  then  forms  a  tincture  of  muriate  of  iron,  which  is  much 
superior  to  that  produced  by  the  old  form.  Its  effects,  the  author 
knows,  from  experience,  are  fully  equal  to  those  of  the  officinal 
-tincture. 

The  author  cannot  give  the  exact  weight  of  citric  acid  required 
for  a  given  quantity  of  the  officinal  tincture  of  muriate  of  iron,  on 
account  of  the  great  variation  in  the  strength  and  acidity  of  that 
preparation,  but  on  an  average,  120  to  140  grains  of  citric  acid, 
saturated  with  either  soda  or  ammonia,  will  answer  for  one  fluid 
ounce  of  the  tincture.  This  is  to  be  added  to  the  iron  solution 
before  the  alcohol,  and  the  alcoholic  strength  of  the  tincture,  when 
finished,  must  not  be  more  than  30  or  40  per  cent,  instead  of  70  per 
cent,  as  usual. 

All  these  combinations,  however,  lack  the  property  of  coagulating 
the  blood,  and  for  that  reason  cannot  be  used  as  styptics  in  cases  of 
hemorrhagia,  etc.  The  old  officinal  preparations  will  therefore  have 
to  be  retained  for  this  purpose. 

The  Oxalates  of  Iron.  By  Jules  Dalmon.  (L' Union  Phar- 
maceutique,  xiv..  111.)  A  discussion  in  the  Academy  of  Medicine 
upon  the  therapeutic  value  of  the  neutral  oxalate  of  iron,  induced 
the  author  to  study  from  a  chemical  point  of  view  the  different 
oxalates  of  iron,  salts  which  have  hitherto  been  looked  upon  simply 
as  laboratory  curiosities,  and  of  which  text-books  speak  but  very 
briefly.  Oxalated  iron  (neutral  oxalate  of  protoxide  of  iron)  exists 
in  nature ;  mineralogists  have  given  to  it  the  name  of  Humboldite. 
Its  density  is  1*4. 

The  author  considers  the  oxalates  of  iron  in  two  classes,  the 
neutral  oxalates  and  the  acid  oxalates.  The  neutral  oxalates  are 
yellow,  and  very  slightly  soluble ;  the  acid  oxalates  are  green,  or 
rather  greenish-yellow,  and  soluble.     The  most  important  of  these 
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oxalates  is  the  neutral  oxalate  of  protoxide  of  iron.  The  method 
generally  indicated  for  its  production  consists  in  mixing  together 
cold  saturated  solutions  of  ferrous  sulphate  and  oxalic  acid.  The 
reaction  is  shown  by  a  change  of  colour  in  the  mixture,  and  the 
precipitate  is  formed  gradually.  The  ferrous  oxalate  is  obtained 
rapidly  and  abundantly  by  using  hot  saturated  solutions,  the  preci- 
pitate being  formed  immediately.  It  is  necessary,  however,  in  making 
the  hot  solution  of  ferrous  sulphate,  to  add  to  the  liquor  a  small 
quantity  of  iron  filings  to  prevent  oxidation ;  the  excess  is  removed 
by  filtration. 

To  these  two  processes  the  author  prefers  the  following,  which  he 
says  gives  a  much  lighter  product,  having  a  purer  tint.  The  salt 
of  iron  used  is  the  carbonate  of  protoxide  of  iron,  prepared  by 
double  decomposition  of  ferrous  sulphate  and  carbonate  of  soda  in 
a  solution  of  sugar.  The  carbonate  of  iron  is  washed  rapidly  upon 
a  calico  filter,  and  treated  with  a  cold  saturated  solution  of  oxalic 
acid.  The  product  obtained  is  washed  with  distilled  water  and 
dried  between  folds  of  unsized 'paper.  Thus  prepared,  the  neutral 
oxalate  of  protoxide  of  iron  is  a  crystalline  powder  of  a  fine  pale 
yellow  colour,  soft  to  the  touch,  and  presenting  to  the  fingers  an 
unctuousness  similar  to  that  of  talc.  At  first  it  is  tasteless,  but 
afterwards  acquires  a  slight  ferruginous  flavour.  Very  slightly 
soluble  in  cold  -water,  it  is  a  little  more  soluble  in  warm  water,  and 
insoluble  in  oxalic  acid. 

Acid  oxalate  of  protoxide  of  iron  is  prepared  by  dissolving  iron 
in  a  hot  solution  of  oxalic  acid.  The  liquor  filtered  and  evaporated 
to  dryness  in  a  water-bath,  deposits  acid  oxalate  of  protoxide  of  iron 
as  a  gelatinous  mass  of  peculiar  appearance,  becoming  vitreous  by 
desiccation.     Its  taste  is  strongly  acid  and  styptic. 

The  neutral  oxalate  of  peroxide  of  iron  is  not  a  body  of  definite' 
composition,  but  a  mixture  of  oxalate  of  protoxide  and  peroxide  of 
iron.  It  is  formed  by  decomposing  a  solution  of  sulphate  of  per- 
oxide of  iron  by  oxalic  acid.  The  acid  oxalate  of  peroxide  of  iron 
is  obtained  by  dissolving  tbe  hydrate  of  peroxide  of  iron  in  a  hot 
solution  of  oxalic  acid,  filtering  and  evaporating  to  dryness ;  the 
gait  is  deposited  in  small  greenish  crystalline  masses,  very  soluble  in 
water. 

With  the  object  of  throwing  liglit  upon  the  therapeutic  value  of 
oxalate  of  iron,  specimens  of  these  various  products  have  been  sub- 
mitted to  the  consideration  of  medical  men.  The  results  of  experi- 
ments made  with  the  neutral  oxalate  of  protoxide  of  iron,  washed 
with  care,  show  that  this  salt  did  not  produce  the  laxative  effecta 
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spoken  of  in  tlie  memoir  presented  to  tlie  Academy.  In  view  of  its 
insolubility,  the  author  considers  that  the  purgative  action  attributed 
to  it  would  appear  to  have  originated  in  intestinal  irritation  occa- 
sioned by  the  use  of  an  acid  salt.  He,  therefore,  does  not  see  the 
utility  of  introducing  into  therapeutics  a  salt  presenting  so  littlo 
certainty,  when  other  compounds  of  iron  with  organic  acids,  such  as 
lactate  of  iron,  have  already  rendered  real  service. 

New  Method  of  Preparing  Chromic  Acid.  E.  Duvillier. 
{Cornet.  Be7id.,  lxx.y.,  711,  and  Journ.  Gliem.  Soc,  2nd  series,  xi.,  39.) 
By  the  following  method  the  whole  of  the  chromic  acid  contained 
in  barium  chromate  may  be  obtained  with  great  ease  and  despatch. 

With  100  parts  of  water,  100  parts  of  barium  chromate  are 
mixed,  and  to  this  140  parts  of  nitric  acid  of  40°  strength  of 
Baume's  hydrometer  are  added.  The  order  of  making  the  mixture 
is  important.  The  liquid  being  heated  till  it  becomes  red,  200  parts 
of  water  are  added,  and  the  mixture  is  boiled  for  ten  minutes. 
After  that  the  liquid  is  allowed  to  cool,  when  barium  nitrate  is 
rapidly  thrown  down.  The  liquor  being  decanted,  is  concentrated 
till  its  volume  becomes  about  equal  to  that  of  the  acid  used.  During 
this  operation  nearly  all  that  remains  of  the  barium  nitrate  is 
deposited,  not  more  than  0"5  part  of  the  salt  per  100  parts  of 
chromic  acid  being  left.  Finally,  the  excess  of  nitric  acid  is  driven 
off  by  evaporating  nearly  to  dryness,  adding  a  little  water,  evapora- 
ting again,  and  so  on  several  times,  till  no  fumes  are  observable  on 
testing  with  a  rod  wetted  with  ammonia.  The  chromic  acid  may 
then  be  easily  crystallized  out. 

It  is  very  nearly  pure,  and  may  easily  be  obtained  perfectly  pure, 
by  precipitating  the  small  quantity  of  barium  present  with  sulphuric 
acid,  evaporating  and  crystallizing  out  the  chromic  acid. 

The  process  here  described  might  be  carried  out  on  a  large  scale. 
In  that  case  the  excess  of  nitric  acid  might  be  condensed,  and  the 
barium  nitrate  formed  in  the  process .  might  be  employed  for  the 
preparation  of  barium  chromate. 

New  Reaction  for  Bismuth.  F.  Kobell.  (ZeUschr.  anal  Gliem., 
xi,,  311,  and  Journ.  Ghem.  Soc,  2nd  series,  xi.,  531.)  A  mixture  of 
potassium  iodide  and  flowers  of  sulphur  in  equal  proportions  is 
added,  and  the  whole  heated  on  charcoal  before  the  blowpipe ;  the 
production  of  bright  scarlet  very  volatile  bismuth  iodide  ensues, 
even  when  only  traces  of  the  metal  are  present. 

The  Presence  of  Silver  in  Commercial  Bismuth,  and  some  of  its 
Compounds.  Charles  Ekin.  (P/^arm.  e7o?tr«.,  3rd  series,  iii.,  381.) 
The  author  directs  attention  to  a  paper  by  himself  in  the  Phann. 
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Journ.  for  June,  1868,  in  whicli  he  pointed  out  that  the  Pharmaco- 
poeia took  no  notice  of  the  probable  presence  of  silver  in  commercial 
bismuth,  notwithstanding  that  it  was  well  known  to  contain  that 
metal.  The  author's  attention  was  again  directed  to  the  subject  by 
receiving  a  sample  of  subnitrate  of  bismuth  containing  so  much 
silver  as  to  cause  it  to  assume  a  deep  bluish-black  tint  on  exposure 
to  light.    The  following  is  the  result  of  the  author's  examinations  : — 

Bach  sample  was  dissolved  in  nitric  acid,  diluted  with  an  equal 
volume  of  water,  the  insoluble  residue,  if  any,  was  collected  on  a 
filter,  well  washed  first  with  diluted  nitric  acid,  and  afterwards  with 
wator,  and  then  treated  on  the  filter  with  ammonia,  The  presence 
of  silver  was  considered  sufficiently  proved  by  the  residue  on  the 
filter  being  blackened  by  exposure  to  light,  by  its  being  soluble  in 
ammonia,  and  giving  in  its  ammoniacal  solution  a  light  lemon- 
coloured  precipitate  with  iodide  of  potassium.  The  chloride  was 
precipitated  from  the  nitric  acid  solution  and  weighed  as  chloride  of 
silver  in  the  usual  way.  In  no  case  did  diluted  sulphuric  acid  give 
any  precipitate,  thus  showing  the  absence  of  lead. 

Sample  1.  The  one  first  mentioned  above.  A  very  short  exposure 
to  light  blackened  it.  Was  not  examined  further,  as  the  manufac- 
turers acknowledged  the  contamination  by  silver. 

2.  The  second  sample  mentioned  above  contained  much  less  silver 
than  sample  1,  but  sufficient  to  give  a  distinct  bluish  tint  when 
exposed  to  light  for  two  or  three  days. 

3.  Not  a  subnitrate  at  all,  but  a  basic  subchloride,  containing 
chlorine  equal  to  90  per  cent,  of  Bi  0  CI ;  not  completely  soluble  in 
nitric  acid,  and  contained  silver. 

4.  Contained  silver  and  39  per  cent,  of  subchloride. 

5.  Contained  traces  of  subchloride,  but  no  silver. 

6.  Traces  both  of  subchloride  and  silver. 

7.  Neither  silver  nor  subchloride. 

8.  Contained  silver  and  4*9  per  cent,  subchloride. 

9.  Neither  silver  nor  subchloride. 

10.  Silver  and  traces  of  subchloride. 

11.  Neither  silver  nor  subchloride. 

12.  No  silver,  but  G5  per  cent,  subchloride. 

13.  No  silver ;  traces  of  subchloride. 

14.  No  silver,  about  one  per  cent,  subchloride. 

15.  Neither  silver  nor  subchloride. 

The  samples  showed  great  diversity  in  density  and  appearance. 
Sample  No.  1  was  a  damp  powder,  having  a  strongly  acid  smell  and 
reaction. 
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•The  anthor  is  assnred  by  mamifactnrers  that  snbnitrate  of  bismnth 
prepared  strictly  according  to  the  Pharmacopceia,  after  having  been 
kept  for  about  two  months,  developes  so  much  acid  as  actually  to 
effervesce  with  carbonates.  After  rewashing,  however,  it  becomes 
more  basic  and  more  stable. 

In  sample  No.  3,  obtained  from  a  London  dispensing  house,  the 
substitution  by  the  manufacturer  of  a  subchloride  for  a  subnitrate  is 
of  course  unpardonable.  The  author  has  understood  that,  owing 
to  its  being  prepared  at  a  less  cost,  there  is  a  great  deal  of  sub- 
chloride  sold  as  subnitrate,  but  this  is  the  first  sample  he  has  ever 
met  with. 

The  subchloride  in  the  other  samples,  although  in  one  instance 
it  amounts  to  6"5  per  cent.,  he  considers  to  be  rather  the  result  of 
careless  manufacture  than  an  adulteration.  It  would  appear  that 
after  the  bismuth  is  dissolved,  the  silver,  which,  as  we  have  seen, 
must  be  frequently  present,  is  precipitated  as  chloride  by  hydro- 
chloric acid,  and  removed  by  decantation.  If  this  is  done  carefully, 
there  could  be  no  objection  to  such  a  process,  but  that  it  is  not 
generally  done  carefully  is  sufficiently  proved  by  the  presence  of 
varying  quantities  of  subchloride  and,  in  seven  samples  out  of  fif- 
teen, of  chloride  of  silver.  Samples  7,  9,  and  11,  which  are  very 
pure,  the  author  finds  on  inquiry,  were  manufactured  by  Howards 
and  Sons,  Stratford. 

In  a  subsequent  note  (p.  501),  the  author  states  the  results  of  his 
examination  of  twelve  samples  of  Liquor  Bismuthi,  of  which  two  con- 
tained much  silver,  one  a  very  appreciable  trace,  and  the  remaining 
nine  were  free  from  silver. 

The  author  also  examined  three  samples  of  metallic  bismuth,  two 
of  which  contained  both  silver  and  copper,  and  two  samples  of 
Bismuthum  Purificatum,  P.B.,  both  contained  copper  and  one  silver 
as  well.  The  sample  of  commercial  bismuth  which  contained  neither 
silver  nor  copper,  contained  lead. 

The  author  is  inclined  to  wonder  that  only  25  per  cent,  of  the 
samples  contained  silver,  but  Mr.  Umney's  statement  that  "  perhaps 
the  officinal  method  is  seldom  resorted  to  for  the  production  of  the 
liquor "  may  furnish  the  explanation.  Still,  the  bismuth  prepara- 
tions of  the  Pharmacopoeia  as  met  with  in  commerce  are  far  from 
being  satisfactory. 

Liquor  Hydrargyri  Nitratis  Acidns.  C h ar  1  e s  Um n e y.  (Phm-m. 
Journ.,  3rd  series,  iii.,  402.)  In  the  author's  hands  the  directions 
of  the  Pharmacopceia  have  been  insufficient  to  ensure  a  uniform 
result. 
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We  are  told  "  to  boil  (the  solution  of  the  mercury  in  the  acid) 
gently  for  fifteen  minutes,  cool,  and  preserve  the  solution  in  a  stop- 
pered bottle.  Specific  gravity,  2*246."  No  mention  is  made  of 
making  up  the  product  to  a  given  weight  or  measure. 

On  the  several  occasions  on  which  the  author  has  made  the  solu- 
tion, he  has  never  obtained  it  of  the  officinal  density,  2"246.  The 
greatest  gravity  he  has  noted  after  fifteen  minutes'  gentle  boiling 
has  been  2130 ;  sometimes  it  has  been  much  less.  The  author  would 
suggest  that  the  folio wing'clause  be  added  to  the  directions  : — "  Let 
the  product  be  made  to  measure  5  oz.  IJ  fluid  drachms,  or  to 
weigh  eleven  ounces.     The  specific  gravity  should  be  2*  130." 

Impurity  in  Corrosive  Sublimate.  By  M.  Bultot,  (L' Union 
Fharmaceutique,  xiv.,  163.)  The  author  having  received  some 
bichloride  of  mercury,  which  from  its  being  covered  with  powder  he 
suspected  had  undergone  some  alteration,  made  a  closer  examination 
of  it.  The  salt  was  soluble  in  water  in  the  usual  proportion,  with 
the  exception  of  some  small  yellow  insoluble  bodies ;  the  solution 
was  colourless.  Ether  gave  a  slight  rose  coloration,  and  alcohol  a 
deeper  red,  but  the  deposit  remained  the  same.  Chloroform  gave 
no  apparent  reaction,  nitric  and  hydrochloric  acids  caused  a  colora- 
tion. Suspecting  the  presence  of  a  derivative  of  aniline,  ammonia 
was  added  to  the  red  alcoholic  solution,  decolourizing  it  immediately, 
and  giving  a  precipitate  of  chloro-amide  of  mercury.  The  filtered 
colourless  liquor  became  red  on  the  addition  of  hydrochloric  acid, 
and  yielded  a  splendid  crystallization  of  sal-ammoniac.  Further 
examination  of  the  sublimate  with  iodide  of  potassium  in  excess  and 
95  per  cent,  alcohol  showed  that  it  contained  about  ten  per  cent,  of 
rosaniline.  M.  Bultot  supposes  the  impurity  to  have  had  its  origin 
in  the  introduction  into  commerce  of  mercurial  residues  that  had 
previously  been  used  in  the  aniline  manufacture. 

Pure  rosaniline  is  little  soluble  in  water,  forms  a  red  solution  with 
alcohol,  is  insoluble  in  pure  ether,  and  is  coloured  crimson  red  by 
acids.  The  faint  coloration  noticed  when  ether  was  added  to  the 
suspected  salt  was  probably  due  to  the  presence  of  alcohol  in  the 
ether.  Acidified  ether  gives  the  same  result.  M.  Bultot  therefore 
suggests  that  rosaniline  might  serve  as  a  test  for  the  presence  of 
alcohol  in  ether  or  chloroform. 

Preparation  of  Pure  Green  Iodide  of  Mercury.  By  Jules 
Lefort.  (Journ.  Fharm,  Clum.^  4th  scries,  xvii.,  267.)  Greea 
iodide  of  mercury  is  the  one  of  the  mercurial  salts  which  leaves 
most  to  be  desired  with  respect  to  the  stability  of  its  composition ; 
about  this  the  chemist  Ctud  the  physician  have  long  been  in  perfect 
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accord,  for  many  therapeutists,  M.  Devergie  in  particular, — who 
has  specially  studied  this  compound, — consider  it  to  be  a  medicine  of 
doubtful  efficacy,  and,  in  any  case,  very  inferior  to  the  red  iodide. 
It  cannot,  indeed,  be  otherwise,  since  it  is  known  that  the  green 
iodide  obtained  by  the  direct  action  of  iodine  upon  mercury  is  con- 
stantly a  mixture  of  green  iodide,  metallic  mercury  in  very  varying 
proportions,  and  sometimes  of  the  red  iodide,  according  to  the  care 
taken  in  its  preparation. 

Some  chemists  have  so  well  comprehended  the  imperfection  of  the 
actual  method  of  preparation  of  the  green  iodide,  that  they  have  for 
a  long  time  sought  to  obtain  it  by  the  double  decomposition  of  a 
protosalt  of  mercury, — such  as  the  acetate  or  nitrate, — and  an  alka- 
line iodide, — such  as  iodide  of  potassium.  But  it  must  not  be  over- 
looked that  these  mercurous  salts  are  soluble  in  water  only  with 
excess  of  acid,  and  that  if  these  solutions  be  treated  with  iodide  of 
potassium  the  free  acid  displaces  a  small  quantity  of  iodine,  and  there 
is  produced  a  mixture  of  red  iodide  and  metallic  mercury  which 
contaminates  the  precipitate  of  green  iodide. 

Without  doubt  it  is  always  easy  to  separate  the  red  iodide  from 
such  a  mixture,  but  the  same  is  not  the  case  with  the  metallic  mer- 
cury, which  accompanies  the  red  iodide  of  mercury  through  all  the 
operations  to  which  it  may  be  submitted  in  order  to  purify  it. 

To  prepare  the  green  iodide  in  a  similar  manner  to  the  red  iodide, 
— that  is,  by  double  decomposition, — the  problem  consists  in  finding 
a  mercurous  salt  very  soluble  in  water,  and  neutral  to  litmus  paper, 
and  this  the  author  believes  he  has  met  with  in  the  double 
pyrophosphate  of  soda  and  mercurous  acetate,  a  salt  hitherto  un- 
known, and  which  takes  its  place  in  the  category  of  double  pyro- 
phosphates which  Persoz  and  Pahl  have  made  known. 

It  is  known,  in  fact,  that  pyrophosphate  of  soda  possesses  the  pro- 
perty of  forming  with  many  salts  of  metallic  oxides  definite  compounds 
generally  soluble  in  water.  ISTow  the  author  has  found  that  with 
mercurous  acetate,  chemically  pure  pyrophosphate  of  soda  forms  a 
compound  crystallizing  in  tine  needles,  as  much  as  two  centimetres 
long,  which  alter  after  prolonged  exposure  to  the  air,  but  are  very 
soluble  without  decomposition  in  water.  This  salt  dissolved  in  a 
sufficient  quantity  of  water  gives  with  an  equally  dilute  solution  of 
iodide  of  potassium  a  fine  greenish -yellow  precipitate  of  green  iodide 
of  mercury,  having  exactly  the  formula  H  I.  As  to  the  pyrophos- 
phate of  soda,  it  takes  no  part  in  the  reaction  unless  it  be  to  present 
to  the  iodide  of  potassium  the  mercurous  acetate  in  solution. 

To   prepare   the   double  pyrophosphate  of  soda  and  mercurous 
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acetate,  60  grams  of  very  pure  crystallized  pyrophospliate  of  soda 
are  dissolved  with  heat  in  300  grams  of  distilled  water ;  after  the 
cooling  of  the  solution  30  grams  of  mercurous  acetate  are  added,  and 
the  mixture  is  left  to  react  at  the  ordinary  temperature  for  several 
hours,  agitating  it  occasionally.  If  the  pyrophosphate  of  soda  be 
chemically  pure,  the  mercurous  acetate  is  completely  dissolved  with- 
out the  least  decomposition;  but  such  is  not  usually  the  case. 
Either  from  the  action  of  the  red  heat  upon  the  neutral  phosphate  of 
soda  during  its  conversion  into  pyrophosphate  causing  a  partial  dis- 
association  of  the  phosphoric  acid  and  soda,  or  from  a  temperature  too 
high  and  prolonged  eliminating  a  little  phosphoric  acid  so  as  to  leave 
some  free  alkali,  it  happens  that  the  pyrophosphate  of  soda  always 
reduces  a  small  quantity  of  the  mercurous  acetate  to  mercuric  salt 
and  metallic  mercury.  This  fact  has  no  other  importance  than  that 
it  reduces  the  yield  of  green  iodide,  which  result  may  be  in  great 
part  avoided  by  care  in  selecting  as  pure  pyrophosphate  of  soda 
as  possible. 

The  solution  of  pyrophosphate  of  soda  and  mercurous  acetate  is 
filtered  and  added  to  another  volume  of  distilled  water.  On  the 
other  hand,  30  grams  of  iodide  of  potassium  are  dissolved  in  a  litre 
of  water  and  added,  a  small  quantity  at  a  time  with  agitation,  to 
the  solution  of  pyrophosphate  and  mercurous  acetate.  A  precipitate 
is  quickly  produced,  which  at  first  appears  brownish-green,  then 
green, — in  this  state  greatly  resembling  green  oxide  of  chrome. 
But  when  it  has  collected  at  the  bottom  of  the  vessel  it  has  a 
greenish-yellow  tint,  which  would  make  it  appear  that  this  salt  is 
polychromatic. 

Neither  in  the  first  or  the  last  phase  of  the  precipitation  is  there 
ever  any  free  iodine  or  mercury  as  with  mercurous  nitrate  and 
iodide  of  potassium.  Only,  if  the  solution  of  pyrophosphate  of 
soda  and  mercurous  acetate  originally  contain,  as  it  usually  does,  a 
little  mercuric  acetate,  towards  the  end  of  the  operation  a  little 
biniodide  of  mercury  will  be  seen  colouring  the  mass  of  the  solution 
a  pale  red.  But  this  is  easily  removed  by  means  of  a  slight  excess 
of  solution  of  iodide  of  potassium,  which  in  this  state  of  dilution 
does  not  decompose  the  green  iodide  and  dissolves  all  the  red  iodide. 
For  greater  precaution  that  the  precipitate  of  mercurous  iodide  does 
not  contain  any  mercuric  iodide  it  may  bo  washed  with  warm  con- 
centrated alcohol.  The  precipitate  well  washed  by  decantation  with 
cold  water,  and  afterwards  collected  upon  a  filter,  is  dried  sheltered 
from  the  light  in  a  moderately  heated  stove.  • 

Although  the  above  process  is  more  expensive  than  that  described 
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in  standard  works,  the  quality  of  the  product  is  such  as  to  remove 
any  objection  on  that  ground. 

Detection  of  Nitrate  of  Potash  Mixed  with  Nitrate  of  Silver. 
M.  Pollacci.  (Pharin.  Journ.,  3rd  series,  iii.,  758,  from  Bollettino 
Farmaceutico.)  The  author  states  that  an  adulteration  of  nitrate  of 
silver  with  nitrate  of  potash  may  be  detected  by  heating  about  a  gram 
of  the  suspected  nitrate  to  redness  in  a  porcelain  crucible,  allowing 
it  to  cool,  and  adding  to  the  residue  a  few  drops  of  distilled  water. 
If  the  liquor  be  alkaline  to  test-paper,  it  is  proof  that  the  specimen 
contained  nitrate  of  potash.  The  test  is  based  upon  the  reaction  by 
which  nitrate  of  potash  is  converted  into  the  oxide  when  heated  in 
presence  of  metallic  silver  (arising  from  the  reduced  nitrate),  and 
afterwards  into  the  hydrate  by  combination  with  water, 

Cluick  Reduction  of  Silver  from  old  Solutions  by  Means  of 
Phosphorus.  J.  Kriiger.  {Dingl.  Folyt.  /.,  ccvi.,  243,  and  Journ. 
Gliem.  Sue,  2nd  series,  xi.,  245.)  In  frequently  experimenting  with 
silver  salts,  a  mixture  of  solution  and  precipitates  is  obtained,  in 
which  silver  exists  in  all  kinds  of  combination.  When  such  mixtures 
are  shaken  up  with  an  ethereal  solution  of  phosphorus,  the  solution 
and  the  precipitate  soon  separate,  the  former  being  more  or  less 
yellow,  the  latter  intensely  black.  If  light-coloured  particles  are 
perceived  in  the  precipitate,  the  quantity  of  phosphorus  solution 
employed  is  not  sufficient,  and  more  must  be  added  till  the  precipi- 
tate is  uniformly  black.  The  precipitate  is  next  filtered,' washed, 
and  dried,  or  placed  while  still  damp,  in  a  porcelain  dish,  and  boiled 
with  potash- solution.  Pure  metallic  silver  is  thus  obtained.  If  a 
solid  fused  mass  is  required,  pare  potassium  hydrate  is  fused  in  a 
crucible,  and  to  this  the  dried  precipitate  is  added  in  small  portions. 

Preparation  and  Properties  of  Gold  Monochloride.  G.  Leuchs. 
(J.  p.  Chem.,  2nd  series,  vi.,  156-159,  and  Journ.  CJiem.  Soc,  2nd  series, 
xi.,  245.)  The  author  calls  attention  to  the  differences  in  the  direc- 
tions given  in  text  books  for  the  preparation  of  this  body,  and  to 
the  unsatisfactory  results  usually  obtained.  According  to  his  ex- 
periments when  trichloride  of  gold  is  heated,  the  evolution  of  chlorine 
does  not  cease  as  soon  as  the  whole  of  the  trichloride  is  converted 
into  monochloride,  as  usually  stated,  but  may  go  on  till  the  gold  is 
completely  reduced  to  the  metallic  state.  This  result  he  attributes 
to  the  action  of  moisture  in  the  air,  which,  being  absorbed  by  the 
hygroscopic  trichloride,  decomposes  some  of  the  monochloride  already 
formed  into  metallic  gold  and  trichloride,  the  moisture  again  acting 
upon  fresh  portions  of  monochloride,  and  so  on.  The  author  adopts 
the  following  process.     Trichloride  of  gold  is  heated  to  200°-300° 
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on  a  sand-bath,  care  being  taken  to  crusli  all  lumps  and  to  bring 
fresh  portions  of  the  material  constantly  in  contact  with  the  basin  by 
trituration  with  a  pestle.  The  evolution  of  chlorine  is  very  rapid : 
the  liquefied  red  chloride  becomes  first  brownish-red,  then  dirty- 
brown,  yellowish-brown  and  dry,  afterwards  greenish,  and  ultimately 
pure  yellow.  When  the  mass  acquires  a  greenish  colour  the  tem- 
perature is  lowered  gradually  to  180°.  The  evolution  of  chlorine 
still  continues,  and  the  end  of  the  operation  can  be  judged  of  only 
by  the  changes  of  colour.  As  soon  as  the  powder  appears  of  a  pure 
full  yellow,  it  is  removed  from  the  sand-bath,  triturated  till  it  ceases 
to  smell  of  chlorine,  and  at  once  transferred  to  close  glass  vessels. 
The  product,  after  cooling,  is  pure  yellowish- white. 

Gold  in  Sea-Water.  E.  Sonstadt.  (Ghem.  News,  xxvi.,  159.) 
In  an  interesting  paper  published  in  full  in  the  Chemical  News,  the 
author  gives  the  results  of  some  experiments  made  for  the  purpose 
of  ascertaining  the  presence  of  gold  in  sea- water. 

The  methods  employed  by  the  author  were  all  applied  directly  to 
the  water  itself,  and  not  to  the  residue  obtained  by  its  evaporation. 

The  proportion  of  the  gold  obtained  was  extremely  minute  in  all 
cases,  consequently  the  experiments  had  to  be  conducted  with  great 
care,  but  a  still  greater  difficulty  arose  from  the  fact  that  the  gold 
was  subject  to  alternations  of  solution  and  precipitation  according 
to  certain  conditions  present  in  the  water. 

The  author  found  that  gold  was  reduced  from  its  dilute  solutions , 
by  organic  matter,  but  owing  to  the  action  of  putrescible  organic 
matter  upon  the  iodate  of  calcium  always  present  in  sea-water, 
iodine  was  liberated,  which  re-dissolved  the  gold,  hence,  should 
reduction  of  the  gold  take  place  faster  than  the  liberation  of  iodine, 
a  condition  of  things  would  exist  in  which  gold  would  probably  be 
precipitated. 

Hence  it  is,  as  it  appears  to  the  author,  that  gold-fields  are  found 
richer  in  tropical  regions  where  decomposition  goes  on  at  a  quick 
rate,  than  in  colder  regions  where  the  re-forming  power  of  iodate  of 
calcium  can  exercise  a  more  powerful  solvent  action  upon  the  gold 
which  sea-water  has  extracted  from  the  original  material  of  which 
the  earth  is  composed. 

A  new  and  ready  Method  of  Forming  Platinum-Black.  J.  L. 
Smith.  {Ghem.  News,  xxvi.,  208,  from  Anier.  Ghem.)  Those  who 
have  employed  the  usual  methods  of  forming  platinum-black  know 
that  it  is  attended  with  some  little  trouble.  Having  considerable  ex- 
perience in  the  decomposing  of  the  platin-chlorides  of  the  alkalies 
by  hydrogen,  and  by  ordinary  street  gas,  the  resultant  products  have 


158  YEAR-BOOK    OF    PHAlfMACY. 

been  frequently  examined,  and  I  find  that  an  excellent  platlmim- 
black  can  be  tlins  prepared ;  whether  equal  to  the  best  formed  by 
other  processes,  I  am  not  prepared  to  say.  I  prefer  taking  platin- 
chloride  of  potassium,  and  were  it  not  that  rubidium  and  caesium 
are  too  expensive,  these  would  be  even  better,  for  their  atomic  weights 
are  higher  than  that  of  the  potassium,  and  consequently  the  par- 
ticles of  platinum  are  'more  widely  separated.  After  the  platin- 
chloride  is  completely  reduced,  the  mass  is  treated  with  water  to 
wash  out  the  chlorides  of  the  alkalies  thoroughly;  the  residue  is 
dried  at  a  temperature  not  exceeding  220°  F.,  when  it  is  ready  for 
use.  The  operation  can  be  readily  conducted  in  a  capsule  of  porce- 
lain or  platinum ;  the  platin- chloride  is  introduced,  and  covered 
with  a  circular  piece  of  mica,  a  little  smaller  than  the  wide  diameter 
of  the  capsule,  with  a  hole  in  the  centre,  through  which  the  tube 
conducting  the  gas  is  introduced.  The  capsule  is  then  heated  by 
any  convenient  arrangement  by  which  a  temperature  not  exceeding 
400°  or  500°  ¥.  is  obtained,  at  which  temperature  it  can  be 
maintained  with  a  little  management ;  a  small  Bunsen  burner 
with  a  rosette  can  be  used.  If  the  temperature  be  too  high  the 
platinum-black  will  not  be  as  good  as  that  made  at  a  lower  tem- 
perature. Washing  the  platinum-black,  after  the  chloride  is  taken 
out,  with  a  solution  of  caustic  potash  or  soda,  and  subsequently 
washing  with  distilled  water,  may  improve  the  product. 

Phenomena  exhibited  by  Iodide  of  Starch.  E.  D  u  c  laux .  (Ann. 
Chim.  Phys.,  4th  series,  xxvii.,  264-284,  and  Jo^oiii.  Chem.\8oc.,  2nd 
series,  X.,  687.)  Iodide  of  starch  has  been  considered  by  some  chemists 
to  be  a  definite  chemical  compound.  The  author,  however,  considers 
it  merely  a  case  of  molecular  adhesion,  and  that  the  iodide  is  a  true 
solution  of  iodine  in  starch,  using  that  term  in  a  very  general  sense. 
He  bases  his  view  on  several  of  the  physical  and  chemical  character- 
istics of  this  body.  In  the  first  place,  the  composition  of  the  iodide 
is  by  no  means  constant,  as  it  can  be  obtained  with  the  iodine  vary- 
ing from  2  to  41  per  cent.  Payen  and  Fritsche  considered  that  it 
was  a  compound  of  10  atoms  of  starch  with  one  of  iodine,  containing 
7*2  per  cent,  of  the  latter.  Different  methods  of  preparation,  how- 
ever, give  products  which  vary  very  greatly  in  their  composition. 
The  formation  of  iodide  of  starch  in  solution  depends  essentially  on 
three  conditions, — 1,  On  the  quantity  of  starch  present;  2,  On  the 
amount  of  iodine  present ;  and  3,  On  the  quantity  of  water  used. 
To  prove  the  last  case,  the  author  takes  a  standard  weight  of  starch, 
dissolved  in  different  quantities  of  water,  and  adds  a  sufficient  quan- 
tity of  iodine  to  produce  the  blue  coloration.      If,  however,  800  c.c. 
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of  water  are  used  instead  of  50,  it  requires  4'0  c.c.  of  iodine  solution  ; 
and  if  diluted  to  3,200  c.c.  it  takes  23  4  c.c.  of  solution.  These 
numbers  sliow  that  in  the  presence  of  a  large  quantity  of  water  a 
considerable  excess  of  iodine  must  be  added  to  produce  the  blue 
colour.  It  thus  seems  necessary  for  the  solution  to  contain  a  certain 
ratio  of  iodine  before  its  action  on  starch  will  commence.  It  was 
also  noticed  that  the  blue  colour  obtained  in  presence  of  excess  of 
starch  gradually  disappears,  and  that  the  addition  of  a  drop  of 
chlorine  water  to  the  decolorized  solution  will  bring  back  its  colour 
with  the  original  intensity,  showing  that  the  iodine  in  the  presence 
of  excess  of  starch  is  probably  converted  into  hydriodic  acid.  When 
iodine  is  added  to  a  standard  volume  of  solution  containing  varying 
quantities  of  starch,  it  is  found  that  as  the  quantity  of  starch  grows 
smaller,  so  does  the  quantity  of  iodine  required  to  produce  the  blue 
colour.  Likewise,  if  to  a  blue  solution  of  starch  distilled  water  is 
added,  the  blue  colour  is  considerably  decreased,  even  when  due 
allowance  is  made  for  the  dilution  of  the  liquid.  The  author  has 
made  some  experiments  on  the  blueing  of  starch  in  alkaline  solutions 
by  iodine,  such  as  sodic-hydrate,  sodic  carbonate,  and  hydro-sodic 
carbonate.  The  sodic  carbonate  is  supposed  to  be  without  action 
on  solution  of  iodine,  yet  a  considerable  amount  of  iodine  must  be 
added  to  a  dilute  solution  of  sodic  carbonate  containing  starch  before 
the  blue  colour  appears. 

The  quantity  of  iodine  required  varies  proportionally  with  the 
amount  of  sodic  carbonate  in  solution,  the  iodine  used  being 
sufficient  to  attack  toVo  ^^  *^^®  sodic  carbonate.  The  addition  of  a 
few  drops  of  hydrochloric  acid  to  an  alkaline  sohition  containing  a 
small  quantity  of  iodine  with  starch  gives  rise  to  an  intense  blue 
colour.  This  is  difficult  to  explain,  on  the  supposition  that  a  small 
quantity  of  iodide  was  present,  as  the  hydriodic  acid  liberated  is 
without  action  on  starch.  The  hydric  sodic  carbonate  is  without 
action  on  solution  of  iodine  in  water,  the  first  drop  of  the  latter 
being  sufficient  to  produce  the  blue  coloration  in  presence  of  starch. 
Sodic  snlphide  solution  acts  on  iodine,  and  it  is  curious  that  the 
combined  effect  of  a  mixture  of  sodic  sulphide  and  carbonate  is 
considerably  greater  than  that  of  the  same  solutions  when  separate. 
Payen  and  Gobley  have  found  that  if  alcohol  is  added  to  a  solution 
containing  a  small  quantity  of  iodide  of  starch,  it  is  completely 
decolorized ;  and  Goppelsroder  and  Schiinbein  have  found  that 
certain  salts,  such  as  the  sulphates  of  potassium,  ammonium,  sodium, 
magnesium,  and  aluminium,  have  the  property  of  masking  to  some 
extent  the  reaction  of  iodine  npon  starch. 


160  YEAR-BOOK   OF   PHARMACY. 

The  action  of  heat  upon  iodide  of  starch  is  also  dependent  on  the 
amount  of  the  body  in  solution.  Thus,  starch  solution,  to  which  30 
drops  of  iodine- water  were  added,  was  decolorized  at  55°  ;  a  similar 
solution,  with  60  drops  of  iodine-solution,  became  colourless  at  75°; 
and  a  third,  to  which  280  drops  were  added,  was  decolorized  at  90°. 
The  substance  called  iodide  of  starch  does  not,  therefore,  possess 
any  of  the  properties  of  a  definite  compound.  It  is  not  produced 
immediately  on  the  meeting  of  the  elements  which  give  rise  to  it ; 
the  moment  at  which  the  action  commences  depends  on  the  state  of 
dilution  of  the  liquid,  its  temperature,  and  on  the  nature  and  pro- 
portions of  the  substances  which  it  contains.  It  is  a  simple  case  of 
molecular  adhesion,  liable  to  the  same  disturbances  as  other  cases  of 
this  class.  There  are  some  other  substances  which  are  coloured  blue 
by  iodine,  as,  for  instance,  the  gelatinous  subacetate  of  lanthanum. 
Some  of  these  observations  have  considerable  importance  on  volume- 
tric estimations  by  iodine  when  starch  is  used  as  an  indicator.  To 
ensure  the  greatest  possible  exactness,  the  solution  at  the  end  of  the 
analysis  should  be  made  as  nearly  neutral  as  possible.  In  the  case 
of  estimations  of  hydric  sulphide,  a  rough  determination  of  the 
amount  is  made,  and  two  molecules  of  sodic  carbonate  are  added  for 
every  one  of  hydric  sulphide ;  another  determination  is  then  made, 
giving  the  following  equation  : — 

H2  S+I2+2  Naa  C  03  =  2]SraH  0  O3+2  Nal+S. 

At  the  end  of  the  reaction  sodic  bicarbonate  will  be  obtained,  which 
will  be  without  action  on  the  iodine.  In  the  estimation  of  arsenious 
acid,  it  is  better  f6r  the  same  reason  to  work  with  hydro-sodic  car- 
bonate, and  not  with  sodic  carbonate. 

Preparation  of  Alcohol  from  Sawdust.  M.  Zetterlund.  {Ghem. 
News,  xxvi.,  181.)  Into  an  ordinary  steam-boiler,  heated  by  means 
of  steam,  were  introduced  9  cwt.  of  very  wet  sawdust,  10"  7  cwt.  of 
hydrochloric  acid  (sp.  gr.  =  1"18),  and  30  cwt.  of  water;  after 
eleven  hours'  boiling,  there  was  formed  19 '6 7  per  cent,  of  grape- 
sugar.  The  acid  was  next  saturated  with  chalk,  so  as  to  leave  in 
the  liquid  only  a  small  quantity  (|  degree  by  Ludersdorf's  acid 
areometer)  ;  when  the  saccharine  liquid  was  cooled  down  to  80°, 
yeast  was  added,  and  the  fermentation  finished  in  twenty-four  hours. 
By  distillation  there  were  obtained  26*5  litres  of  alcohol  of  50  per 
cent  at  15°,  quite  free  from  any  smell  of  turpentine,  and  of  excellent 
taste.  It  appears  that  the  preparation  of  alcohol  from  sawdust  may 
be  successfully  carried  on  industrially  when  it  is  precisely  ascertained 
what  degree  of  dilution  of  acid  is  required,  and  how  long  the  liquid 


PHAKMACEDTICAL   CHEMISTRY.  161 

has  to  be  boiled.  If  all  the  cellulose  present  in  sawdust  could 
be  converted  into  sugar,  50  kilos,  of  the  former  substance  would 
yield,  after  fermentation,  12  litres  of  alcohol  at  50  per  cent. 

The  Gases  evolved  in  Vinous  Fermentation  and  the  Influ- 
ence of  Pressure  thereon.  H.  T.  Brown.  (Journ.  Chem.  Soc, 
2nd  series,  x.,  570.)  The  fact  that  other  gases  besides  carbonic  anhy- 
dride are  evolved  when  glucose  splits  up  under  the  action  of  the 
alcoholic  ferment,  appears  to  have  been  passed  unnoticed,  or,  if  ob- 
served, has  probably  been  attributed  to  accidental  admixture  with 
atmospheric  air.  During  the  research  it  was  found  that  reduction 
of  atmospheric  pressure  materially  affects  the  relative  quantity,  and 
also  the  composition  of  the  evolved  gases  unabsorbed  by  potash ; 
and  these  changes  in  the  gaseous  products  are  accompanied  by  cor- 
responding alterations  in  the  liquid  undergoing  fermentation. 

It  was  found  after  taking  every  necessary  precaution,  that  during 
the  whole  period  of  fermentation  a  certain  proportion  of  gas  is 
evolved,  not  absorbed  by  potash.  At  14°  C,  and  in  the  case  of  malt- 
worts,  the  proportion  of  the  unabsorbed  gas  to  the  total  amount 
liberated  is  found  to  be  about  1  :  3000.  A  rise  in  temperature  is 
generally  accompanied  by  a  slightly  increased  evolution  of  unab- 
sorbed gas. 

The  gases,  other  than  carbonic  anhydride,  that  are  evolved  during 
the  fermentation  of  malt-worts,  under  the  above  mentioned  condi- 
tions, are  found  to  consist  mainly  of  nitrogen^  with  a  small  propor- 
tion of  hydrogen,  a  hydrocarbon,  and  in  some  cases  nitric  oxide. 

The  following  numbers  represent  the  per-centage  composition  of 
such  a  mixture  : — 

Nitrogen 92-15 

Hydrogen 4*85 

C„H2n+2 1-67 

Nitric  Oxide 1-33 


10000 


The  water  used  in  preparing  the  malt  infusions  for  the  above 
experiments  was  ordinary  well  water,  containing  a  small  quantity  of 
nitrates,  from  which  the  nitric  oxide  was  derived  by  what  has  been 
called  the  nitrous  fermentation.  It  will  be  seen  hereafter  that  when 
the  fermenting  liquid  is  free  from  nitrates,  not  a  trace  of  nitric  oxide 
is  evolved. 

The  hydrocarbon  was  unfortunately  present  in  too  small  a  quan- 
tity in  any  of  the  gaseous  mixtures  yet  examined  to  admit  of  an 
accurate  determination  of  its  nature.  As,  however,  it  is  not  absorbed 
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by  fuming  sulpTinrlc  acid,  it  would  seem  to  belong  to  the  C^  Hgn+g 
or  paraffin  group.  Whether,  however,  it  is  simply  marsh-gas,  or  a 
mixture  of  that  gas  with  one  or  more  of  its  homologues,  ethane, 
propane,  or  quartane,  cannot  be  positively  stated  ;  it  is  hoped,  how- 
ever, that  futui'e  researcb  may  throw  some  light  upon  this  point. 

It  might  be  suspected  that  the  presence  of  hydrogen  would 
indicate  the  simultaneous  occurrence  of  the  butyric  fermentation. 
This,  however,  is  not  the  case,  for  during  the  performance  of  certain 
experiments  presently  to  be  described,  a  method  was  discovered  by 
which  a  liquid  undergoing  fermentation  could  be  made  to  evolve  a 
considerably  greater  proportion  of  hydrogen  than  when  it  was  fer- 
mented Tinder  ordinary  conditions  ;  and  yet  in  these  cases  there  was 
no  production  of  butyric  acid,  which,  however,  must  have  been  present 
in  a  very  appreciable  quantity  had  the  hydrogen  proceeded  from 
that  source. 

We  must,  then,  look  upon  hydrogen  as  a  normal  product  of  the 
alcoholic  fermentation;  for  in  numerous  experiments  conducted 
under  varying  conditions  upon  malt- worts,  grape  juice,  and  "  Pasteur 
solutions,"  by  observing  proper  precautions,  the  author  has  always 
been  able  to  detect  the  presence  of  that  gas  amongst  the  fermenta- 
tion products. 

The  author  states  the  conclusions  at  which  he  has  arrived  as 
follows :  — 

(1.)  That  other  gases  besides  carbonic  anhydride  are  invariably 
evolved  during  the  alcoholic  fermentation. 

(2.)  That  for  the  same  liquid,  under  the  same  conditions  of  tem- 
perature, the  proportion  of  evolved  gas  unabsorbed,  by  potash  ia 
largely  increased  by  a  reduction  of  atmospheric  pressure. 

(3.)  That  the  gas  always  contains  hydrogen,  and  generally  a 
hydrocarbon  having  the  formula  C^  Hgn+g- 

(4.)  That  when  albumenoids  are  present  in  the  liquid,  nitrogen  is 
always  evolved. 

(5.)  That  the  presence  of  nitrates  is  indicated  by  the  evolution 
of  nitric  oxide. 

(6.)  That  decrease  of  atmospheric  pressure  produces  an  increase 
in  the  quantity  of  hydrogen  evolved,  and  tends  to  diminish  the 
nitrogen. 

(7.)  That  increase  of  hydrogen  from  this  cause  is  always  accom- 
panied by  an  increase  of  aldehyde  and  acetic  acid  in  the  fermenting 
liquid. 

(8.)  That  water  is  decomposed  during  the  vinous  fermentation, 
and  that  this  decomposition  is  facilitated  by  a  decrease  of  atmo- 
spheric pressure. 
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Perments  of  the  Diastase  Group  modified  by  Borax.     S.  Darby. 

{Fharm.  Journ.,  3rd  series,  iii.,  742.)  The  author  was  led  to  make 
some  experiments  on  this  snbject  in  consequence  of  the  interest  he 
felt  in  a  paper  by  M.  Dumas  in  the  Comjytes  Bendus,  and  another 
by  M.  Petit,  in  the  Joitryial  de  Pharmacie  (see  also  Fharm.  Journ.  ^ 
Srd  series,  iii.,  565,  724),  and  gives  the  results  he  obtained  as 
follows  : — 

M.  Dumas  states  that  the  essential  oil  noticed  on  treating  the 
black  mustard  with  borax  solution  existed  previously  in  the  seed ; 
this,  however,  is  contrary  to  one's  usual  experience,  as  no  odour 
whatever  of  the  oil  is  perceptible  when  the  freshly  crushed  seeds 
are  treated  with  lime  water.  My  tests  were  confined  to  crushed 
black  mustard-seed  and  bitter  almonds  (the  latter  in  lieu  of  amygda- 
lin  and  emulsin  employed  by  M.  Dumas). 

The  solutions  I  employed  were  borax,  containing  30  grains  of  the 
salt  in  two  ounces  of  water ;  bicarbonate  of  soda,  30  grains  in  two 
ounces  of  water;  carbonate  of  soda,  20  grains  in  two  ounces  of 
water ;  and  lime  water. 

Crushed  black  mustard-seed  and  bitter  almonds,  in  quantities  of 
about  half  an  ounce  each,  were  severally  treated  with  the  above 
solutions  and  digested,  at  a  temperature  of  60°  F.,  in  closed  flasks 
which  were  from  time  to  time  carefully  examined.  The  experiments 
were  repeated  more  than  once,  with  the  following  results. 

Black  Mustard-seed.        Bitter  Almonds. 
Bicarbonate  of  ]  Oil  evolved  within  (  Oil  evolved  with- 
SodaSolution  )      6  minutes.  (^   in  1  hour. 

{Oil  evolved  faint- 
ly  within  90 
mmutes,  but 
strongly  within 
6  hours. 

(Oil  not  evolved 
until  after  16 
hours,  and  then 
only  faintly. 

T  .       -rrr  ,  (  No  evolution  of  oil  (  No  evolution  of 

Lune  Water,     j     in 36  hours.       \    oilin  36  hours. 

M.  Dumas  stated  that  borax  neutralizes  the  action  of  yeast,  synap- 
taso,  diastase,  and  myrosin  ;  but  it  would  appear,  from  the  experi- 
ments of  M.  Petit,  that  a  one  per  cent,  solution  of  borax  possesses 
no  power  in  arresting  the  action  of  yeast  upon  cane-sugar  solution ; 
and  from  my  own,  that  it  only  slightly  retarded  the  formation  of 
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essential  oil  in  a  mixture  of  either  black   mustard-seed  or  bitter 

almonds  with  water. 

Alcohol  in  Bread.  T.  Bolas.  (Ghem.  News,  xxvii.,  271.)  It 
is  generally  believed  that  the  alcohol  formed  during  panary-fermen- 
tation  is  dissipated  by  the  operation  of  baking,  and  Dr.  Miller 
{Elements,  2nd  edition,  iii.,  p.  142)  states  that  the  alcohol  is  expelled 
during  the  baking. 

Experiment  has,  however,  shown  that  if  2  oz.  of  ordinary  bread  is 
distilled  with  water,  a  recognizable  quantity  of  alcohol  is  obtained. 

The  author,  in  order  to  determine  the  amount  quantitatively, 
distilled  1  lb.  of  bread  with  water,  a  little  (|  c.c.)  oil  being  added  to 
prevent  frothing,  the  distillate  was  rectified  several  times,  and  the 
alcohol  determined  in  the  usual  way.  The  result  on  the  average  of 
six  samples  showed  0314  per  cent,  of  alcohol.  These  samples  were 
distilled  as  soon  as  baked,  but  two  others,  after  being  kept  in  a  warm 
room  for  a  week,  gave  only  0*125  per  cent.  Aerated  bread,  as  might 
have  been  expected,  yielded  no  alcohol.  Forty  2-lb.  loaves  would 
thus  be  equal  in  alcoholic  strength  to  a  bottle  of  port  wine. 

A  Simple  Process  for  the  Detection  of  Water  and  Alcohol 
in  Ether.  R.  Boettger.  (Ghem.  Gent,  1872,  782,  and  Journ.  Ghem. 
Soc,  2nd  series,  xi.,  532.)  Ether,  when  quite  free  from  water,  will 
mix  with  an  equal  volume  of  carbon  sulphide,  forming  a  perfectly 
clear  solution ;  but  if  the  smallest  quantity  of  water  is  present,  the 
liquid  appears  milky.  If  the  sample  shaken  up  with  a  small  piece 
of  potassium  hydrate  assumes,  in  the  course  of  24  hours,  a  yellowish 
colour,  alcohol  is  present. 

Test  for  Alcohol  in  Essential  Oils.  By  R,  B  o  e  1 1  g  er.  (i'  Union 
Pharmaceutique,  xiv.  173.)  The  process  of  the  author  is  based  upon 
the  property  possessed  by  anhydrous  glycerin  of  dissolving  in 
alcohol,  without  mixing  with  the  essences.  The  essence  to  be  ex- 
amined is  well  shaken  in  a  graduated  tube,  with  its  own  volume  of 
glycerin,  sp.  gr.  1'25.  Upon  being  allowed  to  settle,  the  mixture 
separates  into  two  layers.  The  denser  glycerin  separates  rapidly, 
and  if  the  essence  had  been  mixed  with  alcohol,  this  is  dissolved  in 
the  glycerin,  the  augmentation  in  volume  of  the  glycerin  showing 
the  proportion  of  alcohol  present. 

Action  of  Sulphuric  Ether  upon  the  Iodides.  By  M.  E.  Eerrieres. 
(Journ.  Pharm.  Ghim.,  4th  series,  vol.  xvi.,  p.  107.)  When  sul- 
phuric ether  is  mixed  by  agitation  with  a  solution  of  an  iodide,  to 
which  starch  has  previously  been  added,  the  following  results  are 
observed : — < 

(1.)  If  the  solution  is  moderately  concentrated,  a  part   of  the 
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iodine  is  immediately  set  free,  and  gives  a  blue  colour  with  the 
starch. 

(2.)  If  the  solution  is  dilute,  the  blue  colour  appears  after  two  or 
three  hours. 

(3.)  If  the  solution  is  extremely  diluted,  the  blue  colour  does  not 
appear  until  after  two  or  three  days. 

(4.)  If  the  solution  be  filtered,  to  separate  the  starch  compound, 
and  a  fresh  quantity  of  ether  and  starch  added,  the  blue  coloration 
(inclining  to  violet)  reappears  after  a  period  more  or  less  long,  and 
this  may  be  repeated  until  the  whole  of  the  iodine  is  removed  from 
its  combination. 

The  experiments  have  been  made,  not  only  with  the  artificial 
iodides,  but  also  with  natural  iodized  waters.  For  example,  with 
Saxon-les-Bains  water  (Yalais)  starch  is  coloured  blue,  and  benzol 
rose.  Under  the  same  conditions,  the  chlorides  and  bromides  re- 
main unaltered. 

To  what  can  this  action  of  sulphuric  ether  upon  the  iodides  be 
attributed  ?  Probably  to  the  more  or  less  slow,  but  continuous, 
formation  of  an  unstable  hydriodic  ether  (Cg  Hg  I),  as  the  violet 
colour  acquired  by  the  liquor  would  appear  to  indicate.  But  of  this 
there  is  no  experimental  proof  at  present. 

Action  of  Ether  upon  the  Iodides.  By  J.  E.  De  Vrij.  (Journ. 
Pharm.  Chim.,  4th  series,  vol.  xvi.,  p.  408.)  Upon  reading  the 
communication  of  M.  Ferrieres  upon  this  subject,  Dr.  De  Vrij  re- 
membered that  he  had  observed  the  same  fact  many  years  since. 
As  the  observation  was  made  about  the  time  when  the  discovery  of 
ozone  by  Schonbein  was  the  order  of  the  day,  the  possibility  that 
this  unexpected  action  of  ether  upon  the  iodides  might  be  connected 
with  production  of  ozone  presented  itself  to  his  mind,  and  led  him 
to  make  the  following  experiment : — Commercial  ether  was  strongly 
agitated  with  a  concentrated  solution  of  ferrous  sulphate  and  some 
milk  of  lime,  and  then  rectified.  In  testing  the  action  of  this  recti- 
fied ether  upon  the  iodides,  it  was  found  to  have  absolutely  none, 
from  which  he  drew  the  conclusion  that  absolutely  pure  ether  is 
without  action  upon  the  iodides.  As  the  rectification  of  ether  in 
tropical  countries  is  accompanied  by  loss,  Dr.  De  Vrij  was  in  the 
habit,  daring  his  residence  in  Java,  of  requiring  from  the  European 
chemical  manufacturer  who  supplied  him  with  ether  for  laboratory 
use,  that  ho  should  previously  rectify  it  in  the  manner  described 
above.  The  ether  so  rectified  remained  perfectly  inactive  upon 
iodides,  provided  it  was  kept  in  bottles  well  filled  and  perfectly 
stoppered. 
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Action  of  Sulphuric  Ether  upon  the  Iodides.    By  M.  Magnes- 

Lahens.  (Journ.  Pharm.  Chim.,  4tli  series,  xvii.,  116.)  Apropos 
of  a  recent  statement  of  Dr.  De  Yrij,  that  impure  snlphuric  ether 
decomposes  the  iodides,  but  that  pure  ether  exercises  no  such  action, 
M.  Magnes-Lahens  gives  the  following  summary  of  some  conclusions 
published  by  him  in  1854  : — 

(1.)  Pure  sulphuric  ether  does  not  decompose  iodide  of  potassium. 

(2.)  Pure  sulphuric  ether  exposed  to  diffused  light,  and  especially 
to  the  solar  rays,  rapidly  becomes  impure  by  acidification ;  it  then 
decomposes  iodide  of  potassium. 

(3.)  The  decomposition  of  the  acid  is  provoked  by  the  acetic  acid 
which  light  developes  in  ether  ;  this  is  coloured  yellow  by  the  iodine 
that  is  set  free. 

(4.)  By  saturating  white  starched  paper  with  a  solution  of  iodide 
of  potassium,  a  very  delicate  test  paper  is  obtained,  which  reveals 
the  presence  of  the  least  traces  of  acetic  acid  iu  sulphuric  ether. 

The  Preparation  of  Acetic  Acid.  Dr.  F.  Mohr  and  L.  A.  Buch- 
ner.  (N.  Bepert  Fharm.,  xxii.,  28-32,  32-35.)  Dr.  Mohr's 
statement,  that  one  equivalent  of  sulphuric  acid  was  sufficient  to 
decompose  sodium  acetate,  has  been  called  in  question  by  Hager, 
who  states  that  two  equivalents  are  required  for  the  complete  sepa- 
ration of  acetic  acid  at  its  own  boiling  point,  and  also  that  if  only 
one  equivalent  is  used,  the  temperature  required  is  so  high  that  a 
portion  of  sulphuric  acid  is  reduced  to  sulphurous  acid,  and  an 
empyreumatic  odour  is  communicated  to  the  product. 

The  authors  have  therefore  reinvestigated  the  subject,  and  find 
that  with  one  equivalent  of  sulphuric  acid,  95*9  of  the  theoretical 
quantity  of  acetic  acid  is  obtained  in  the  pure  state,  and  free  from 
empyreumatic  odour  and  sulphurous  acid. 

The  authors  also  found  that  sodium  sulphate  was  not  decomposed 
when  distilled  with  acetic  acid,  and  that  acetic  acid  might  be  obtained 
by  distilling  a  mixture  of  potassium  bisulphate  and  sodium  acetate. 
Points  of  Solidification  of  Mixtures  of  Water  and  Acetic  Acid. 
By  M  .Grimaux.  (Journ.  Pharm.  Ghim.,  4th  series,  vii.  369.) 
It  is  well  known  that  in  order  to  purify  glacial  acetic  acid,  it  is  sub- 
mitted to  successive  congelations,  care  being  taken  to  decant  the 
liquid  portion  containing  most  water.  On  the  contrary,  when  vinegar 
is  submitted  to  the  influence  of  cold,  the  portion  which  remains  liquid 
is  the  richest  in  acid,  whilst  the  solidified  part  is  nearly  pure  water. 
The  addition  of  water  to  glacial  acetic  acid  lowers  the  point  of 
solidification  down  to  a  certain  limit,  beyond  which  an  addition 
of  water  raises  the  solidifying  point  of  the  mixture. 
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In  seeking  to  determine  this  limit,  M.  Grimaux  used  a  standard 
acid  which  solidified  at  14-4°  C,  and  contained  1'25  per  cent,  of 
water  according  to  the  table  of  M.  Rudorff.*  The  following  results 
were  obtained  by  the  author. 


Percentage 

Point  of 

Percentage 

Point  of 

of  Water. 

Solidification. 

of  Water. 

Solidification. 

7-31     .     .     . 

.     +  5-5°  C. 

56-54     .     . 

.    .     -16°0. 

13-25     .     .     . 

-  1-4° 

61-68     .     .     . 

.     -14-12"' 

23-52     .     .     . 

.     -11-7° 

69-23     .     .     . 

.     -10-8° 

31-18     ... 

-19-r 

76-23     .     . 

.     -  8-3° 

33-56     .     .     . 

-20-7*' 

79-22     .     . 

.    -  7-r 

38-14     .     .     . 

-24-3" 

81-89     .     . 

.     .     -  6-2° 

44-50     .     .     . 

-22-3° 

83-79     .     . 

.     -  6-4° 

49-38     .     .     . 

-19-7° 

It  will  be  seen  that  the  maximum  lowering  of  the  solidification 
(— 24°C.)  occurs  in  a  mixture  of  about  38  per  cent,  of  water  with 
62  per  cent,  of  acetic  acid.  This  would  be  an  acetic  acid  repre- 
sented by  the  formula  Cg  H^  O2+2  Hg  0. 

Ferric  Acetate.  R.  Rother.  (Chicago  Pharmacist,  v.,  217.) 
Ferric  acetate  is  a  medicinal  article  of  more  than  ordinary  merit, 
and  the  European  PharmacopcBias  contain  numerous  formulae  for  its 
preparation.  Most  of  these  yield  a  solution  of  basic  acetate,  and  are 
consequently  unstable  and  prone  to  gelatinize  on  standing. 

The  author  proposes  to  prepare  ferric  acetate  by  the  action  of 
calcium  acetate  upon  ammonio-ferric  sulphate.  The  latter  salt  must 
be  prepared  from  a  solution  of  ferric  sulphate  in  which  the  iron  was 
oxidized  by  means  of  potassium  chlorate,  and  not  with  nitric  acid, 
as  then  a  salt  is  obtained  which  is  permanent  in  the  air  ;  crystallizes 
readily,  the  crystals  in  mass  having  a  magnificent  yellow  colour  ;  is 
soluble  in  distilled  water  without  decomposition ;  and  gives  no  ti-ace 
of  potassium  or  chlorine,  but  is  absolutely  pure. 

When  solutions  of  calcium  acetate  and  ammonio-ferric  sulphate 
are  mixed,  the  following  reaction  takes  place : — 

2  (C2  H3  02)2  Caf'  +  (S  0,\  ¥e"'  N  H,  =  (C,  R,  0,),  Fe'"+ 
(C2H3  02)NH,+2(SO,)Ca^ 

The  following  formula  is  deduced  from  the  above  reaction  : — 

Pi  Calcium  Carbonate .  .  .  .  2i  troy  ounoes. 
Ammonio-ferric  Sulphate,  cryst.  .  6i  troy  ouucea. 
Acetic  Acid,  Buffloieut. 

Strong  Alcohol        ....    4  fluid  oonces. 
Water,  Bufiicient. 


*M.  BadorfTs  paper  will  be  found  in  the  Yea.  -Book,  1873, 175.— Ed. 
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Mix  the  calcium  carbonate  with  two  or  three  fluid  ounces  of 
water,  and  then  gradually  add  acetic  acid  until  the  carbonate  is  dis- 
solved. Then  add  the  alcohol  and  sufficient  water  to  make  the  solu- 
tion measure  a  pint.  Apply  a  gentle  heat,  introduce  the  ammonio- 
ferric  sulphate,  stir  a  few  moments  until  this  has  dissolved,  then  set 
it  aside,  and  after  about  ten  minutes,  pour  the  mixture  upon  a  muslin 
strainer,  press  the  liquid  out,  and  filter. 

But  the  most  surprising  fact  relative  to  ferric  acetate  is,  that  thus 
far  no  one  has  suggested  the  use  of  sugar  as  a  preservative.  The 
writer  finds  that  in  the  presence  of  sugar,  ferric  acetate  can  be 
boiled  with  impunity.  A  solution  of  ferric  acetate,  in  contact  with 
sugar,  can  be  evaporated  to  dryness  at  a  boiling  temperature.  The 
residue  can  be  completely  redissolved  by  water,  and  diluted  to  any 
extent  without  suffering  decomposition.  Owing  to  this  circum- 
stance, the  writer  suggests  that  the  most  freshly  precipitated  ferric 
hydrate,  immediately  after  washing,  and  without  drying,  be  dis- 
solved in  acetic  acid  in  presence  of  sugar,  and  then  evaporated  to 
a  concentrated  syrup.  A  combination  of  this  kind  would  be  perma- 
nent, and  could  thus  be  rendered  one  of  the  most  useful  preparations 
of  iron.* 

On  the  Sulphovinates.  By  M.  Berthelot.  (Journ.  Pharm.  Ohim., 
4th  series,  xvii.,  257.)  In  consequence  of  the  important  therapeuti- 
cal applications  recently  made  of  sulphovinate  of  soda,  the  author 
was  requested  by  the  president  of  the  Paris  Society  of  Pharmacy  to 
publish  the  results  of  his  investigations  as  to  the  formation  of  sulpho- 
vinic  (ethylsulphuric)  acid.  This  he  has  done  in  a  letter  in  which 
he  states  that  thirty  years  since,  while  working  in  conjunction  with 
Pean  de  St.  Grilles  upon  etherification,  he  commenced  a  methodical 
study  of  the  subject,  and  the  observations  then  made  he  details 
in  the  following  order :   (1)  Reaction  of  sulphuric  acid  upon  alcohol ; 

(2)  Reaction  of  water  upon  sulphovinic  acid  and  the  sulphovinates ; 

(3)  Application  of  the  observations  to  the  preparation  and  preserva- 
tion of  sulphovinates. 

1.  Reaction  of  Sulphuric  Acid  upon  Alcohol.  This  reaction  gives 
rise  to  very  diverse  products,  dependent  upon  the  temperature. 

(a.)  If  the  two  bodies,  previously  cooled,  be  gradually  mixed, 
avoiding  all  disengagement  of  heat,  and  keeping  the  whole  at  about 
0°  C,  no  reaction  is  produced  at  first ;  but  under  the  influence  of  a 
prolonged  contact  there  is  formed  little  by  little  a  peculiar  sulpho- 

*  See  also  a  paper  on  Tincture  Ferric  Acetate  by  Deane  and  Jefferson,  Pharm. 
Journ.,  2nd  series,  id.,  196. — ^Ed. 


PHARMACEUTICAL   CHEMISTRY.  169 

vinic  acid,  the  salts  of  wliich  differ  from  those  of  ordinary  snlpho- 
vinic  acid,  into  which  they  are  transformed  by  boiling. 

This  acid,  first  noticed  by  L.  Svanberg,  and  since  seen  by 
Gerhardt  and  the  anthor,  has  been  lately  disputed  by  Erlenmeyer, 
but  Berthelot  thinks  wrongly  so.  He  suggests  that  Erlenmeyer 
not  having  adopted  sufficient  precautions,  obtained  the  ordinary  acid 
by  two  different  ways,  and  consequently  compared  the  salts  of  one 
and  the  same  body.  The  existence  of  these  special  sulphovinates, 
more  unstable  than  the  ordinary  sulphovinates,  may  be  one  of  the 
causes  of  spontaneous  change  in  the  commercial  article.  How  to 
avoid  their  production  will  be  pointed  out  further  on. 

(&.)  Concentrated  acid  and  absolute  alcohol,  mixed  in  equal 
volumes  and  without  special  precautions,  give  rise  to  an  energetic 
disengagement  of  heat  and  to  the  production  of  ordinary  sulphovinic 
acid.  The  proportion  of  this  acid  which  is  immediately  formed 
varies  according  to  the  mode  of  mixing ;  that  is  to  say,  according 
to  the  degree  of  local  heating  and  the  relative  proportions  of  each 
body  which  are  found  in  contact  when  the  acid  or  the  alcohol  is 
poured  the  one  into  the  other. 

For  example,  in  mixing  without  precaution  1  part  by  weight  of 
concentrated  acid  and  5  parts  of  alcohol,  it  was  found  that  at  the  end 
of  an  hour  ten  per  cent,  of  the  acid  was  changed  into  sulphovinic 
acid,  and  at  the  end  of  twenty-four  hours  twenty-six  per  cent. 

On  the  other  hand,  in  mixing,  with  precaution,  1  part  by  weight 
of  concentrated  acid  and  2  parts  of  alcohol,  the  proportion  etherified 
at  the  end  of  one  hour  was  almost  nothing,  and  it  hardly  rose  to  a 
small  per-centage  in  twenty-four  hours,  although  the  excess  of  acid 
compared  with  the  previous  experimient  would  have  favoured  the 
combination. 

Notwithstanding  these  primary  phenomena  the  combination  pro- 
ceeds under  the  influence  of  time  until  it  reaches  a  certain  limit 
which  it  cannot  pass.     The  following  are  the  details  :■' — 

Concentrated  acid  and  absolute  alcohol,  at  the  ordinary  tempera- 
ture (Hg  S  O^+i  Hg  O)  +  C2  H(5  O,  yielded  for  100  parts  of  sulphuric 
acid  the  following  quantities  of  sulphovinic  acid : — 

After  40  hours 66-0 

•  After  90  hours 69-0 

After  U7  days 68-8 

The  reaction  was  singularly  accelerated  by  a  suitable  heat.  In 
fact,  it  sufficed  to  raise  the  temperature  of  the  same  mixture  to 
100°  C.  for  four  hours  to  obtain  5G  per  cent,  of  sulphovinic  acid. 
Such  temperature,  however,  should  not  be  too  long  continued,  as 
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after  being  kept  ten  hours  at  100°  0.  only  42  per  cent,  of  sulpliovimc 
acid  remained.  This  retrograde  action  is  due  to  the  slow  formation 
of  ordinary  ether,  produced  at  the  expense  of  the  sulphovinic  acid ; 
a  reaction  which  tends  to  regenerate  sulphuric  acid. 

(c.)  The  production  of  ordinary  ether  becomes  very  abundant  if 
the  temperature  be  raised  to  about  145°  C. ;  at  from  160°  to  170°  C. 
even  ethylene  is  formed  in  consequence  of  a  more  profound  reaction. 
Although  within  even  these  limits  of  temperature  sulphovinic  acid 
is  always  present,  in  consequence  of  certain  equilibriums  that  are 
maintained  between  ether,  ethylene,  free  sulphuric  acid,  alcohol, 
water  and  that  acid,  it  is  better  to  avoid  such  complications  in  its 
preparation. 

In  order,  therefore,  to  indace  the  immediate  formation  of  sulpho- 
vinic acid  in  its  most  stable  form,  it  is  necessary  to  raise  the  tempera- 
ture to  and  retain  it  at  about  100°  C.  for  several  minutes ;  but  too 
high  a  temperature  must  be  avoided  as  well  as  the  too  long  mainte- 
nance of  it. 

2.  Beaction  of  Water  upon  Sulphovinic  Acid  and  its  Salts.  This 
influence  is  manifested  first  by  the  fact  that  the  formation  of  sulpho- 
vinic acid  does  not  pass  a  certain  limit,  viz.,  59  per  cent.,  when  equi- 
valents of  concentrated  acid  and  alcohol  are  mixed. 

This  limit  is  due  to  the  presence  of  water,  a  necessary  product 
of  etherification.  Inversely,  water  decomposes  pure  sulphovinic 
acid,  and  this  decomposition  is  arrested  precisely  at  the  same  limit 
as  the  reciprocal  combination.  Between  these  four  bodies,  alcohol, 
sulphuric  acid,  sulphovinic  acid,  and  water,  there  is  produced  a 
certain  equilibrium  precisely  as  in  the  formation  of  other  com- 
pound ethers.  But  the  limit  is  not  exactly  the  same  for  the  rela- 
tive equivalent,  probably  because  the  bibasic  organic  acids,  which 
might  be  compared  to  sulphuric  acid, — oxalic,  succinic,  and  tartaric 
acids,  for  example, — form  at  the  same  time  two  compounds — a  neu- 
tral ether  and  an  acid  ether,  a  fact  verified  by  the  author ;  conse- 
quently the  acid  strength  diminishes  by  06  per  cent,  of  its  initial 
value  when  equal  equivalents  are  used. 

The  author  has  found  that  concentrated  sulphuric  acid  forms  only 
a  single  compound  with  alcohol, — an  acid  ether,  to  the  exclusion  of 
neutral  sulphuric  ether,  which  is  not  formed  under  these  conditions  ; 
also  that  the  acid  strength  is  diminished  only  29'5  per  cent. 

But  although  the  limit  be  not  the  same,  the  general  phenomena 
remain  similar.  The  proportions  of  the  equilibrium  produced  be- 
tween the  four  bodies,  acid,  alcohol,  acid  ethar,  and  water,  do  not 
a'lDear  to  be  affected  by  the  temperature ;  at  least  so  long  as  new 
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compounds  such  as  ordinary  ether  and  olefiant  gas,  are  not  produced. 
In  fact,  the  limit  of  the  reaction,  with  equal  equivalents,  being  59 
per  cent,  after  several  weeks,  as  much  as  56  per  cent,  was  found 
after  some  hours.  Althoagh  the  absolute  identity  of  the  limits  can- 
not be  established,  in  consequence  of  the  slow  formation  of  ordinary 
ether,  the  analogy  of  the  ethers  formed  by  the  organic  acids,  as 
well  as  the  preceding  figures,  tend  meanwhile  to  establish  this 
identity. 

The  limit  of  equilibrium, — that  is  to  say  the  propoi:tion  of  sulphc- 
vinic  acid, — is  equally  modified  by  the  relative  proportions  of  the 
four  components.  Water,  in  particular,  after  a  time,  decomposes 
sulphovinic  acid.  Conseqaently  the  presence  of  excess  of  water — at 
the  commencement — lowers  the  limit  of  etherification,  it  also  re- 
tards the  combination.  The  effect  is  shown  in  the  following 
figures : — 

Percentage  etherified  in  the  cold 

^^  ^          .     .  ^                                            after  a  contact  of 
Nature  of  mixture.  » 

20  hours.  90  hours.  20  days.  14i7  days. 

H„S04  +  C2H6  0  +  iH2  0       .     66-0        574        59-0        58-8 

H2S04+C2H6  0  +  liH2  0     .13-2        21-2        41-2        54-8 

Alcohol  containing  25  per  cent,  of  water,  only  yielded  at  the  end 
of  a  month,  8  per  cent,  of  sulphovinic  acid.  So  that  the  presence 
of  water  is  an  obstacle  to  the  combination  of  sulphuric  acid  with 
alcohol. 

Reciprocally,  if  water  bo  added  to  sulphovinic  acid  already 
formed,  or  to  a  sulphovinate,  decomposition  takes  place  with  repro- 
duction of  acid  and  of  alcohol ;  slowly  in  the  cold,  rapidly  at  100°  C. ; 
in  any  case  inevitable,  since  as  in  all  ethers,  the  establishment  of 
an  equilibrium  between  the  opposing  actions  is  necessary. 

3.  Application  of  the  Foregoing  Observations  to  the  Preparation  and 
Freservaiion  of  Sulphovinates.  Decomposition  takes  place  more 
slowly  in  solutions  of  the  sulphovinates  than  in  that  of  the  acid 
itself,  and  it  is  by  reason  of  this  property  that  solutions  of  sulphovi- 
nates can  bo  evaporated  to  crystallization  without  being  decomposed. 
But  the  salt  must  not  be  kept  too  long  in  a  state  of  solution. 

The  decomposition  of  sulphovinates  in  solution  is  of  a  peculiar 
character.  Once  commenced,  it  becomes  gradually  accelerated, 
since  the  resulting  sulphuric  acid  seizes  an  equivalent  portion  of 
the  base,  and  sets  free  an  equivalent  quantity  of  sulphovinic  acid. 
The  latter  is  more  rapidly  decomposed  by  water  than  the  neutral 
sulpliovinates.  In  breaking  it  up  by  evaporation,  which  drives  off 
the  alcohol,  each  equivalent  of  sulphovinic  acid  releases  two  equi- 
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valents  of  free  sulpliovinic  acid  ;  two  equivalents  of  sulphovinic  acid 
quickly  result  from  the  reaction  of  this  sulphuric  acid  upon  the 
dissolved  sulphovinate,  and  they,  in  their  turn,  are  converted,  by 
the  action  of  water,  into  four  equivalents  of  free  sulphuric  acid. 
The  reaction,  once  commenced,  is  thus  accelerated  according  to  a 
geometrical  progression. 

These  phenomena  occur  both  during  the  evaporation  by  heat  and 
the  simple  keeping  of  solutions  of  sulphovinates,  though  more  slowly 
in  tbe  latter  case.  Hence  the  utility  of  keeping  such  solutions 
during  evaporation  or  preservation  in  a  neutral  or  slightly  alkaline 
state.  This  may  be  done  by  adding  to  them  a  little  neutral  carbonate 
or  bicarbonate,  which  remains  in  the  mother-liquors  after  crystal- 
lization. The  presence  of  the  alkaline  salt  retards  the  decomposition, 
without  however  preventing  it  entirely. 

As  to  the  preservation  of  the  neutral  sulphovinate  after  isolation 
in  a  crystalline  state,  the  author  thinks  this  might  be  possible  at 
ordinary  temperatures,  if  the  crystals  were  anhydrous,  i.e.  free 
from  water  of  crystallization.  But  all  the  known  sulphovinates 
contain  water  of  crystallization,  and  they  all  alter  after  a  time  more 
or  less  long,  sometimes  weeks,  sometimes  months,  and  in  some  cases 
that  have  been  noticed  even  years. 

The  alteration  always  progresses  in  the  same  manner ;  some 
crystals  commence  to  effloresce  ;  they  become  acid ;  and  the  whole 
mass  is  shortly  afterwards  decomposed.  M.  Berthelot  thinks  this 
alteration  results  from  the  chemical  action  of  water,  and  is  due 
to  the  commencement  of  separation,  however  slight,  of  the 
water  of  crystallization  from  the  portion  of  salt  which  effloresces. 
As  long  as  the  crystals  preserve  intact  their  chemical  nature 
and  solid  state  they  are  stable.  But  the  least  trace  of  water  of 
crystallization  separated  by  efflorescence  attacks  the  neighbouring 
crystals ;  after  a  certain  time  it  sets  free  sulphuric  acid,  and  conse- 
quently brings  on  the  cycles  of  decompositions  previously  described 
as  taking  place  in  solutions.  The  author  does  not  think  this  fatal 
cycle  can  be  completely  avoided,  but  evidently  it  may  be  retarded 
by  only  preserving  crystals  well  cleansed  from  mother-liquor,  and  in 
keeping  them  at  an  invariable  temperature. 

Sulphovinate  of  Soda.  C.  Rice.  {Amer.  Joum.  Pharm.,  4th 
series,  iii.,  60.)  The  author  recommends,  from  experience,  the 
following  method  for  preparing  this  salt,  as  yielding  a  good  product, 
at  a  moderate  price  : — 

Take  of  alcohol  (spec.  grav.  0"815),  sulphuric  acid  (spec.  grav. 
1'830),  each  64  fluid  ounces.     Add  the  acid  to  the  alcohol,  contained 
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in  a  large  flask,  in  portions,  afc  short  intervals.  At  first,  tlie  tem- 
perature of  the  mixture  rapidly  rises  to  212°  F.,  and  violent  ebulli- 
tion takes  place  at  each  successive  addition  of  acid,  but  this  gradually 
ceases  as  the  specific  gravity  of  the  mixture  increases,  and  the  last 
portions  of  the  acid  may  be  added  quite  rapidly.  Cover  it  well,  and 
allow  it  to  stand  for  two  or  three  days.  The  mixture  of  alcohol  and 
acid  should  not  be  raised  to  the  boiling-point,  since  the  yield  of* 
sulphovinic  acid  is  thereby  considerably  diminished,  while  that  of 
oil  of  wine,  ether,  etc.,  is  proportionately  increased.  Pour  the 
mixture  slowly,  while  stirring,  into  five  times  its  bulk  of  water,  and 
saturate  the  acid  liquid  with  carbonate  of  lime.  Strain  the  liquid, 
wash  the  precipitated  sulphate  of  lime,  and  add  the  washings  to  the 
filtrate,  which  now  contains  sulphovinate  of  lime.  Add  to  the  latter 
a  solution  of  carbonate  of  soda,  until  it  just  ceases  to  give  a  precipi- 
tate. Instead  of  carbonate  of  soda,  I  have  also  used  oxalate  of  soda, 
which,  although  requiring  considerably  more  water  for  solution,  and 
consequently  a  longer  time  for  the  final  evaporation,  has  this 
advantage,  that  it  effectually  removes  the  whole  of  the  lime  salts, 
thus  making  filtration  during  evaporation  unnecessary.  Filter  the 
liquid  through  filtering  paper  free  from  iron,  to  remove  the  pre- 
cipitated carbonate  of  lime;  wash  the  latter,  and  evaporate  the 
filtrate  until  it  measures  about  70  fluid  oz.  Filter  again  from  a 
small  quantity  of  separated  sulphate  and  ^'carbonate  of  lime,  and 
evaporate  until  a  pellicle  forms.  Then  set  it  aside  for  a  few  days, 
and  remove  the  crystals. 

It  is  very  difficult  to  obtain  more  than  one  or  perhaps  two  crops 
of  well-defined  crystals ;  the  last  mother-liquors  deposit  a  number  of 
hemispherical,  knob-like  crystalline  masses,  of  a  pasty  consistence 
and  exceedingly  difficult  to  drain.  I  now  prefer  to  evaporate  the 
liquid  at  once  to  a  syrupy  consistence,  and  then,  under  constant 
stirring,  to  evaporate  to  dryness. 

The  product  is  a  white  granular  salt,  of  a  faint  ethereal  odour,  and  a 
cooling  somewhat  aromatic  taste ;  it  is  very  deliquescent,  soluble  in 
0'7  parts  of  water,  at  G0°  F.,  also  soluble  in  alcohol,  with  which  it 
is  capable  of  forming  a  crystalline  compound.  When  pure,  Ba  CI 
solution  should  throw  down  no  precipitate,  or  at  least  produce  only 
slight  cloudiness. 

The  quantity  of  sulphovinic  acid  produced  depends  upon  the  specific 
gravity  of  the  materials,  and  on  the  temperature  employed ;  a 
decrease  of  the  specific  gravity  and  an  increase  of  the  temperature 
diminishing  the  yield.  The  liquid  obtained  by  mixing  alcohol  and 
sulphuric  acid  of  the  above  indicated  densities,  precautions  having 
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been  taken  to  guard  against  loss,  was  found,  after  being  cooled 
down  to  tbe  original  temperature  to  have  sbrunk  3* 5  per  cent,  in 
volume.  The  amount  of  uncombined  sulphuric  acid  was  determined 
volumetrically  with  the  following  results  : — 

Original  amount  of  sulphuric  acid  taken    .         .  3458-90  gm. 

Containing  of  dry  S  O3 2594-18  gm. 

Total  amount  of  free  SO3  (dry),  found  in  the 

mixture,  mean  of  three  experiments       .        .  1409-86  gm.,  or  54-3  p.  0. 

Hence  total  amount  of  S  O3  in  combination       .  1184-32  gm.,  or  45-7  p.  c. 

Preparation  of  Sulphovinate  of  Soda.  Bv  M.  Dubois.  (Journ. 
pharm.  Chim.,  4th  series,  xvi.,  445.)  At  a  meeting  of  the  Paris 
Society  of  Pharmacy,  a  paper  by  M.  Dubois  was  read,  describing 
a  process  for  preparing  sulphovinate  of  soda  without  the  use  of  a 
salt  of  baryta.  After  having  prepared  the  sulphovinic  acid  by  the 
ordinary  process,  and  allowed  it  to  cool,  it  is  diluted  with  96°  al- 
cohol, and  saturated  directly  with  purified  carbonate  of  soda  in 
powder.  No  particular  precaution  is  necessary ;  for  if  too  much 
carbonate  of  soda  be  added,  that  salt,  being  insoluble  in  alcohol,  is 
left  with  the  sulphate  of  soda  on  the  filter.  As  there  is  no  elevation 
of  temperature,  the  chances  of  loss  are  avoided.  The  whole  is 
thrown  on  a  filter,  and  the  sulphate  of  soda  is  washed  with  a  little 
alcohol.  The  liquid  distilled  and  evaporated  in  a  water-bath  crystal- 
lizes. If  the  crystals  remain  coloured  by  the  mother-liquor,  it  is 
sufficient  to  redissolve  them  in  water,  and  evaporate  in  a  water-bath 
to  obtain  perfectly  white  crystals. 

Preparation  of  Nitrite  of  Amyl  for  Pharmaceutical  Use.  0. 
Mene.  (Ghem.  News,  xxvi.  156.)  From  the  crude  alcohol  of  com- 
merce, this  substance  may  be  prepared  in  the  following  manner  : — 
The  crude  alcohol  is  first  washed  with  a  concentrated  aqueous  solu- 
tion of  common  salt,  and  then  with  a  large  quantity  of  water,  after 
which  the  remainder  is  submitted  to  distillation  in  a  retort,  to  which 
a  thermometer  is  fitted ;  that  which  distils  over  below  125°  is  set 
aside  as  unsuitable,  but  the  distillate  from  125°  to  140°  is  kept  and 
rectified  at  132°.  The  amy  lie  alcohol  thus  obtained  is  poured  into 
another  retort,  fitted  with  a  safety  tube.  Some  clean  copper  wire 
having  been  put  into  the  retort,  a  mixture,  equal  to  about  one-tenth 
of  the  bulk  of  the  alcohol,  of  sulphuric  and  nitric  acids  is  then 
added.  The  temperature  is  then  raised  to  65° ;  nitric  acid  is  again 
added  to  the  liquid  in  the  retort,  and  the  operation  of  distillation  re- 
commenced until  red  vapours  appear ;  the  product  is  then  washed 
with  caustic  soda  solution,  and  re-distilled  over  carbonate  of  potash. 
The  portion  which  distils  over  between  95°  and  100°  is  nitrite  of 
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amyj,  snfficiently  pnre  for  pharmaceutical  use.  Amyllc  alcohol  may 
be  obtained  in  this  country  from  manufacturing  chemists,  thus  sav- 
ing the  trouble  of  separating  it  from  crude  alcohol. 

A  new  ComMnation  of  Bromine  and  Ether.  (Brominated  Ether.) 
By  M.  Schutzenberger.  (Journ.  Pharm.  Ghim.,  4th  series,  xvii., 
355.)  The  author  has  brought  under  the  notice  of  the  French 
Academy  a  compound  obtained  directly  by  the  simple  union  of 
bromine  with  ether,  without  the  elimination  of  hydrobromic  acid. 
It  is,  therefore,  not  a  product  of  substitution,  but  one  formed  by 
addition.  If  to  a  solution  of  bromine  in  tetrachloride  of  carbon  a 
solution  of  pure  and  dry  sulphuric  ether  in  the  same  liquid  be 
added,  the  mixture,  at  first  homogeneous,  red,  and  transparent,  be- 
comes slightly  heated  and  turbid,  and  deposits  a  dense  garnet-red 
transparent  oil,  consisting  in  great  part  of  brominated  ether.  So 
prepared,  the  new  compound  is  not  pure,  but  contains  about  ten  or 
twelve  per  cent,  of  chloride  of  carbon.  Certain  experiments  led  the 
author  at  first  to  suppose  that  the  bromine  and  ether  were  combined  in 
the  proportion  of  one  molecule  of  ether  (Cg  115)20,  and  three  atoms 
of  bromine.  More  exact  results  were  obtained  by  pouring  bromine 
carefully  (the  mixture  being  kept  cool)  into  anhydrous  ether,  in  the 
proportion  of  two  parts  of  bromine  to  one  part  of  ether.  After  a 
few  minutes  the  clear  red  homogeneous  mixture  heats  slightly,  and 
deposits  an  abundance  of  transparent  garnet-red  oil,  which  is  sur- 
mounted by  a  layer  of  nearly  colourless  ether.  Analysis  of  this  oil 
gave  numbers  leading  approximately  to  the  formula  (03115)20  .  Brg. 

As  there  was  reason  to  suppose,  from  the  mode  of  its  formation, 
that  this  oil  might  contain  a  certain  quantity  of  ether  simply  dis- 
solved in,  but  not  combined  with,  ether,  it  was  submitted  to  the 
action  of  a  freezing  mixture  of  ice  and  salt.  Below  zero  it  formed 
a  mass  of  fine  clear  red  foliated  crystals,  resembling  chromic  acid  in 
colour.  This  mass,  cooled  rapidly,  and  strongly  pressed  between 
folds  of  filtering  paper,  left  a  red  crystalline  residue,  solid  at  or- 
dinary temperatures,  fusing  at  about  22°  C,  and  "crystallizing  upon 
cooling,  which  represents  the  true  compound  of  bromine  and  ether. 
Numerous  analyses,  of  products  obtained  in  this  manner  in  various 
operations,  all  indicated  exactly  the  formula  (C^  H^)  0  .  Br3)2. 

The  brominated  ether  is  very  deliquescent  in  a  humid  atmosphoro ; 
the  least  trace  of  ether  in  excess,  or  any  other  carburettcd  liquid, 
lowers  considerably  its  fnsing-point,  and  maintains  it  as  a  fluid  at  or- 
dinary temperatures.  At  the  ordinary  pressure  of  the  atmosphere,  it 
does  not  emit  any  bromine  vapour  ;  its  odour  is  powerful  and  irritat- 
ing, but  much  less  so  than  that  of  bromine  itself.   Water  dissolves  it, 
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with  decomposition,  into  bromine  and  ether,  the  aqueous  solution  giv- 
ing off  bromine  vapour.  It  alters  gradually  and  spontaneously,  dis- 
engaging hydrobromic  acid  and  liquefying.  Heated  to  about  70°  or 
80°  C.  it  emitted  much  hydrobromic  acid,  and  was  decomposed. 
Heated  in  a  closed  vessel  to  100  °C.,  it  was  nearly  decolourized,  and 
separated  into  two  layers  ;  the  upper — equal  to  about  one-twentieth 
of  the  lower — being  water  containing  hydrobromic  acid  ;  the  lower, 
submitted  to  fractional  distillation,  gave  about  two-thirds  of  its 
weight  of  bromide  of  ethyl,  boiling  at  40°  C.  From  this  point  the 
thermometer  rose  rapidly  to  about  160°  C.  ;  between  these  two  limits 
very  little  was  distilled.  The  resiude  (about  one-third  of  the  entire 
volume)  contained  much  bromal,  which  was  removed  by  'agitation 
with  an  excess  of  water.  The  part  insoluble  in  water  was  a  colourless 
oil,  with  a  strong  penetrating  odour,  boiling  at  about  175°  C.  Its  ana- 
lysis gave  numbers  indicating  the  formula  C^.  Hg  Brg  Og.  This 
body,  which  the  author  proposes  to  make  the  subject  of  a  special 
investigation,  appears  to  represent  a  combination  of  monobromated 
aldehyd  and  bibromated  aldehyd,  or  of  aldehyd  and  bromal.  The 
bromal  and  crystals  of  hydrate  of  bromal  obtained  in  this  reaction, 
gave,  upon  analysis,  a  little  less  bromine  and  a  little  more  carbon 
than  agreed  with  the  formulae  Cg  H  BrgO  and  Cg  H  Brg  0  .  2  Hg  O. 
There  might  have  been  present  a  small  quantity  of  bibromated 
aldehyd,  capable  like  bromal  of  uniting  with  water. 

To  recapitulate  :  bromine  and  ether  brought  together,  combine  by 
addition,  and  produce  a  solid  crystalline  compound  (C^  H^q  0  .  Br3)2, 
but  slightly  stable,  and  from  which  the  bromine  can  be  removed  by 
potash  or  by  zinc.  This  compound  is  decomposed  at  about  100°  C. 
into  hydrobromic  acid,  water,  bromide  of  ethyl,  bromal,  and  the  new 
compound  C^  Hg  Brg  O3.  The  following  equations  show  the  manner 
of  decomposition: — 

2  (C4H10O.  Br3)=Br  H+H3  0  +  8  (Cg H5 Br) +.C2 Hg  Brg  O. 

Bromide  of  Bibromated 

ethyl,  aldehyd. 

3  (Cg  Hg  Brg  0)  =  Cg  H  Brg  0  +  C^  H5  Brg  Og. 

Bibromated  Bromal.  Tribromated 

aldehyd.  dialdehyd. 

A  new  Anaesthetic  derived  from  Chloride  of  Carbon.     By  M.M. 

Hardy  and  Dumontpalier.  {Journ.  Pharm.  Chim.,  4th  series, 
xvi.,  428,  from  the  Bull.  Therap.)  Chloride  of  carbon  unites  in 
definite  proportions  with  alcohol,  forming  a  liquid  which  boils  at  a 
fixed  temperature,  and  is  possessed  of  very  decided  anaesthetic  pro- 
perties.    For  its  preparation,  o0"8  parts  of  chloride  of  carbon  and 
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4*6  parts  of  alcoliol  are  mixed  together  and  distilled,  and  that  portion 
which  passes  over  at  66°  C.  collected. 

The  liquid  obtained  is  colourless,  transparent,  mobile;  has  an 
agreeable  odour,  and  a  density  of  1*44  at  13°  0.,  and  under  a 
pressure  of  0755.  It  boils  regularly  at  66°  C,  a  boiling  point  below 
those  of  the  two  bodies  used  in  its  production — chloride  of  carbon 
boiUng  at  77°  C  ,  and  alcohol  at  78*6°  C.  It  burns  with  difficulty, 
giving  a  green-bordered  flame;  does  not  alter  in  the  air,  and  vola- 
tilizes slowly. 

Water  decomposes  it  into  alcohol  which  is  dissolved,  and  chloride 
of  carbon  which  is  deposited.  Sulphuric  and  hydrochloric  acids 
also  decompose  it  with  deposit  of  chloride  of  carbon.  Nitric  acid, 
under  the  influence  of  slight  heat,  attacks  it  energetically,  with  dis- 
engagement of  nitrous  vapour,  and  separation  of  chloride  of  carbon. 
In  concentrating  the  supernatant  liquid,  a  deposit  of  oxalic  acid  is 
obtained. 

Analysis  of  this  liquid  leads  to  the  formula  2  (C  Cl^,),  Cg  Hg  0. 
The  density  of  the  vapour  was,  in  one  experiment,  4  2  ;  in  another 
4*1.  These  figures  do  not  correspond  with  the  density  theoretically 
required  for  the  above  formula.  It  is  a  question,  therefore,  whether 
there  is  a  combination  in  the  proper  sense  of  the  word,  or  a  simple 
union  of  two  substances,  remaining  distinct  although  presenting  a 
fixed  boiling-point,  and  all  the  physical  appearances  of  a  clearly 
defined  body.  Some  analogous  facts  have  already  been  noted ;  their 
interpretation  is  yet  to  be  found. 

This  substance  acts  as  an  anajsthetic ;  its  ethereal  odour  and  its 
low  boiling-point  rendering  it  easily  used.  Experiments  have  been 
made  with  a  dog  of  medium  size,  by  means  of  a  sponge  placed  in  a 
horn,  open  so  as  to  permit  the  entry  of  a  certain  quantity  of  air. 
The  mouth  of  the  dog  was  kept  closed  by  bands,  and  the  nostrils 
were  thrust  into  the  horn.  Fifteen  grams  of  the  liquid  administered 
in  three  portions  sufficed  to  produce  insensibility  to  pricking  and 
pinching. 

Comparative  experiments,  made  upon  the  same  dog,  at  intervals 
of  several  days,  with  chloride  of  carbon  and  chloroform,  in  the 
same  doses  of  15  grains,  have  led  the  authors  to  conclude  that 
chloride  of  carbon,  and  especially  chloroform,  act  with  more  inten- 
sity than  the  new  substance,  which  appears,  however,  to  cause  the 
least  shock,  es})ecially  at  the  commencement  of  the  experiment.  In 
any  case  the  new  ana3stlietic  should  not  be  used  upon  man  without 
the  greatest  prudence. 

Restoration  of  Chloroform  which  has  been  injured  by  Age.    E.  B. 

.  N 
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Shnttlewortli.  (Pharm.  Journ.,  3rd  series,  iii.,  1016,  from 
Canadian  Pharm.  Journ.')  The  author  considers  that  the  most 
general  and  injurious  products  of  this  decomposition  are  chlorine 
and  hydrochloric  acid.  In  imperfectly  rectified  chloroform,  one  or 
two  years  suffices  to  produce  a  watery  layer  containing  these  im- 
purities floating  on  the  surface  of  the  chloroform.  Traces  of 
sulphuric  acid  quickly  induce  this  change.  The  author  thinks  it 
would  be  an  improvement  in  the  B.P.  process  if,  before  rectifica- 
tion, the  chloroform  were  agitated  with  a  solution  of  carbonate  of 
soda,  followed  by  water. 

The  author  recommends  that  spoiled  chloroform  be  agitated  with 
a  dilute  solution  of  hyposulphite  of  soda,  separated  by  means  of  a 
glass  funnel,  and  then  washed  with  water.  It  should  then  be  fil- 
tered through  paper  to  free  it  from  traces  of  moisture,  when  it 
will  be  found  comparatively  sweet,  good  enough  at  any  rate  for 
external  use. 

In  the  manufacture  of  chloroform,  the  author  has  found  that  one 
washing  with  the  hyposulphite  is  more  eff'ectual  than  three  with 
simple  water.  The  quantity  used  may  be  so  small  as  not  to  inter- 
fere with  succeeding  charges  of  chloroform,  to  which  it  is  custom- 
ary to  add  former  washings. 

The  Decomposition  of  Hydrate  of  Chloral.  M.  H.  Byasson. 
(Gomptes  Pendus,  Ixxv.,  1628.)  The  author  sought  to  ascertain 
whether  hydrate  of  chloral,  which  contains  the  elements  of  chloro- 
form and  of  formic  acid — 

Cg  H  CI3  O,  Hg  0  =  C  H  CI3+ C  H2  O2 

could  be  broken  up  into  those  bodies  without  the  intervention  of 
hydrated  alkalies. 

The  following  experiment,  several  times  repeated,  always  gave 
concordant  results.  Upon  dissolving  the  hydrate  of  chloral  in  five 
times  its  weight  of  syrupy  glycerin,  and  heating  the  mixture  in  a 
retort  connected  with  a  receiver,  the  following  phenomena  occurred. 
About  110°  C,  a  regular  reaction  was  set  up,  which  continued  until 
the  temperature  reached  about  230°  C.  At  that  point  the  glycerin 
became  strongly  coloured,  and  thick,  and  it  was  considered  ad- 
visable to  stop  the  operation  in  order  not  to  complicate  the  results. 
The  product  condensed  in  the  receiver  was  liquid,  and  separated  in 
two  layers  :  the  underneath  layer  being  chloroform,  and  the  upper 
layer  containing  formic  acid,  hydrochloric  acid,  formate  of  allyl,  and  , 
hydrate  of  chloral  dissolved  in  water.  The  mean  proportion  of 
chloroform  produced  in  three  operations  was  31  per  cent,  of  the 
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quantity  of  hydi^ate  of  chloral  used.  The  formation  of  formate  of  allyl, 
studied  by  Tollens  in  the  decomposition  of  oxalic  acid  by  glycerin,  is 
secondary,  as  is  that  of  hydrochloric  acid.  These  two  bodies  are 
relatively  in  small  quantity,  and  proceed,  the  first  from  the  glycerin 
under  the  influence  of  heat  and  nascent  formic  acid,  and  the  second 
from  the  decomposition  of  the  chloroform.  The  formate  of  allyl,  of 
which  35  c.c.  were  thus  prepared,  was  characterized  by  its  boiHng 
between  83°  and  85°  C. ;  its  density  was  0*934.  In  order  to 
obtain  these  results,  it  is  important  that  the  glycerin  used  be 
syrupy ;  if  water  be  added,  the  greater  part  of  the  hydrate  of 
chloral  distils  over  without  being  decomposed.  In  order  to  draw 
certain  conclusions  as  to  the  comparative  constitution  of  the  anhy- 
drous chloral  and  the  hydrate  of  chloral,  the  author  intends  to 
study  the  action  produced  under  the  same  conditions  upon  chloral 
alcoholate,  and  sulphydrate.  He  considers  it  possible  to  apply  this 
process  of  decomposition,  discovered  by  Berth elot  for  oxalic  acid,  to 
a  large  number  of  organic  substances.  Trichloracetic  acid,  in  ac- 
cordance with  theory,  has  been  found  to  split  up  into  chloroform 
and  carbonic  acid ;  but  M.  Byasson  has  not  yet  sufficiently  studied 
the  subject  experimentally  to  publish  the  details. 

Test  for  Hydrate  of  Chloral.  M.  Meyer.  {Repertoire  de  Phar- 
maciej  n.s.,  i.,  327,  from  the  Schiveizerische  Wochenschrifty  1873, 
167.)  Hydrate  of  chloral  being  liable  to  adulteration,  the  author 
proposes  a  process  for  its  examination,  founded  upon  its  properly  of 
decomposing  under  the  influence  of  alkalies,  into  formate,  and 
giving  one  equivalent  of  formate  for  each  equivalent  of  chloral, 
according  to  the  following  equation  : — 

C4  CI3  H3  O^+Na  H03=C2  HCI3+C2  H  NaO^+Hg  Og.* 

It  is  sufficient  to  mix  a  given  weight  of  chloral  hydrate  with  an 
excess  of  titrated  soda  ley;  and  after  the  reaction  is  completed, 
estimate  afresh  by  means  of  a  normal  acid  solution  the  excess  of 
soda.  The  difference  will  represent  the  soda  saturated  by  the 
hydrate  of  chloral.  If  a  represent  in  cubic  centimetres  the  quantity 
of  soda  ley  employed,  h  the  strength  after  the  reaction,  a — h  would 
bo  the  soda  saturated  ;  and  a  —  h  is  evidently  with  the  quantity  of 
chloral  in  the  relation  of  the  equivalents  of  the  soda  ley  and  the 
hydrate  of  chloral. 

a>       1655  (a~Z>)xl655 

a-6"lOOO  ^'^  *"         1000 

•  We  have  retained  the  author's  notation. — Ed. 
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If  the  hydrate  of  chloral  be  acid,  as  is  generally  the  case,  it  would 
be  necessary  to  dissolve  it  in  a  known  weight  of  water,  and  agitate 
it  with  chalk  before  making  the  test. 

Action  of  Permanganate  of  Potash  upon  Hydrate  of  Chloral  * 
M.  Clermont.  {Journ.  Pharm.  Clmn.,  4th  series,  xvi.,  208.) 
Hydrate  of  chloral  may  be  oxidized  directly  by  permanganate  of 
potash,  trichloracetic  acid  being  produced,  which  combines  with  the 
potash  remaining  in  the  liquor.  The  neutral  and  acid  trichlorace- 
tates  of  potash  can  thus  be  easily  obtained. 

When  equal  equivalents  of  concentrated  solutions  of  perman- 
ganate of  potash  and  hydrate  of  chloral  are  mixed  together,  a  very 
energetic  reaction  takes  place,  which  it  is  necessary  to  moderate  by 
surrounding  the  vessel  containing  the  mixture  with  cold  water. 
The  mass  puffs  up  strongly  through  the  gaseous  disengagement 
which  takes  place  in  its  interior.  The  liquor  filtered  and  suitably 
evaporated,  yielded  white  silky  crystals  of  neutral  trichloracetate  of 
potash,  described  long  since  by  Dumas.  If  the  quantity  of  hydrate 
of  chloral  in  the  preceding  experiment  be  doubled,  acid  trichlor- 
acetate of  potash  is  produced,  which  the  author  at  first  obtained  by 
direct  combination  of  its  elements.  Thus  the  action  of  an  energetic 
oxidizer,  such  as  permanganate  of  potash  allows  of  the  oxidation 
of  chloral  without  the  employment  of  nitric  acid,  and  is  a  new 
means  of  preparing  trichloracetic  acid.  The  author  is  investigating 
this  and  other  analogous  reactions,  and  intends  to  revert  to  the 
subject. 

lodal.  M.  Guyot.,  in  the  Journ.  de  Ghim.  Med.,  recommends  the 
use  of  iodal,  C^  H  I3  Og,  prepared  by  the  action  of  a  mixture  of 
absolute  alcohol  and  concentrated  nitric  acid  on  iodine,  as  an 
excellent  anaesthetic  when  given  in  doses  of  from  one  to  two  and  a 
half  grains.  Iodal  is  a  colourless  oily  liquid,  resembling  chloral  in 
odour ;  it  boils  at  25°  C,  and  is  decomposed  by  alkalies  into  iodoform 
and  formic  acid. 

Commercial  Glycerin.  A.  H.  Mason.  (Pharm.  Journ.,  3rd 
series,  iii.,  813.)  In  a  paper  which  will  be  found  in  detail  in  the 
Pharm.  Journ.,  as  above,  the  author,  after  noticing  the  origin  of  gly- 
oerin,  the  various  improved  methods  employed  in  its  manufacture 
from  time  to  time,  and  the  numerous  applications  which  have  been 
made  of  it,  concludes  by  noticing  the  quality  of  glycerin  as  it  exists  in 
commerce.  A  table  which  is  printed  in  full  in  the  Journal  gives  the 
behaviour  of  nine  samples  with  difierent  re-agents.      The  •  odour  is 

•     See  a  Paper  by  M.  Clermont,  Year-Book,  1872,  175.— Ed. 
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easily  ascertained  by  rubbing  a  little  on  the  back  of  the  band ;  tbe 
peculiar  mousey  smell  with  some  samples  is  easily  detected,  and  tbis 
becomes  more  intense  by  beating  a  little  of  the  glycerin  in  a  test 
tube. 

Glycerin  mixed  with  an  equal  yglume  of  rectified  sulphuric  acid, 
should  not  produce  efi*ervescence  or  coloration  if  sufficiently  pure 
for  medicinal  use. 

By  addiug  absolute  alcohol  and  concentrated  sulphuric  acid  to 
glycerin  and  heating,  a  fruity  smell  is  set  free,  more  or  less  in- 
tense owing  to  the  presence  of  butyric  or  formic  acid  ;  the  peculiar 
pineapple  odour  is  very  strong  in  some  samples,  showing  the  form- 
ation of  butyric  ether. 

For  detecting  Sugar  and  Glucose  in  Glycerin.  To  fi/ve  drops  of  the 
glycerin  to  be  tested,  add  100  to  120  drops  of  water,  one  drop  of 
pure  nitric  acid,  and  three  or  four  centigrammes  of  ammonium 
molybdate ;  boil  the  mixture,  and  in  less  than  two  minutes  it  will  as- 
sume an  intense  bluish-green  colour  if  any  sugar  or  glucose  is  present. 

The  author  considers  that  pure  medicinal  glycerin  should  not  be 
aflPected  by  nitrate  of  silver,  sulphuric  acid,  oxalate  of  ammonia,  or 
exposure  to  sunlight,  and  should  be  perfectly  free  from  smell  after 
this  treatment. 

New  Reaction  of  Phenol.  P.  C.  Plugge.  (Zeitschr.  anal. 
Ghem.,  xi,,  173,  and  Journ.  Gliem.  Soc,  2nd  series,  xi.,  533.)  Phenol 
solutions  boiled  with  a  solution  of  mercurous  nitrate,  besides  slowly 
reducing  the  mercury  and  evolving  an  odour  of  salicylol,  impart  a 
deep-red  colour  to  the  solution.  The  production  of  the  colour  is  due 
to  the  presence  of  traces  of  nitrous  acid ;  much  more  than  a  trace  of 
this  acid  renders  the  colour  indistinct.  The  reaction  is  very  distinct 
with  6 o.ioo  ^^  pheuol,  and  is  still  apparent  when  only  a'oo.Wo  is 
present. 

Salicylol  and  salicylic  acid,  as  well  as  the  products  of  the  distil- 
lation of  tyrosine  (which,  accordiug  to  Stiideler,  contain  phenol), 
behave  like  phenol. 

Benzene  is  coloured  bright  yellow ;  aniline  in  not  too  small  a 
quantity,  a  deep  yellow  ;  benzoic  acid,  hippuric  acid,  salicin,  and 
helicin  are  not  coloured. 

Tyrosene  assumes  a  light  red,  and  after  longer  boiling  a  yellow 
colour.  Th,e  red  colour  is  relatively  much  weaker  than  that  caused 
by  llofmann'a  reagent,  and  is  yellowish,  while  the  latter  is  purplish. 
Hofmann's  reagent  gives  a  red  colour  with  phenol,  but  of  a  some- 
what ditFerent  tint  from  that  produced  by  the  mercurous  solutioD, 
and  relatively  much  weaker. 
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The  author's  phenol-reaction  cannot,  therefore,  be  confounded  with 
Hofmann's  tyrosene-reaction. 

New  Reaction  for  Carbolic  Acid.  Charles  Eice.  (Amer.  Jouvn . 
Pharm.,  4th  series,  iii.,  98.)  Into  a  five-inch  test-tube  place  abont 
10  grains  of  chlorate  of  potash,  pour  on  it  strong  hydrochloric  acid 
to  the  depth  of  an  inch,  allow  the  reaction  and  evolution  of  the  gas 
to  proceed  for  about  one  minute.  Then  dilute  with  IJ  volumes  of 
water,  and  remove  the  gas  contained  in  the  upper  part  of  the  test- 
tube  by  blowing  it  out  with  a  bent  glass  tube.  "It  is  advisable  not 
to  omit  this  precaution,  since  otherwise  the  subsequent  addition  of 
ammonia  is  frequently  accompanied  by  a  vivid  flash  of  light.  Pour 
upon  the  liquid  in  the  tube  solution  of  ammonia,  without  shaking, 
so  that  the  latter  will  float  upon  the  liquid  to  the  depth  of  about  a  half- 
inch,  and  remove  the  white  clouds  of  chloride  of  ammonium  by  blow- 
ing gently  through  a  glass  tube  as  before.  Now  add  a  few  drops  of 
the  liquid  suspected  to  contain  carbolic  acid,  by  pouring  it  down  the 
sides  of  the  tube.  If  any  be  present,  the  upper  previously  colour- 
less ammoniacal  layer  will  assume  a  colour  varying  from  the  darkest 
brown  through  all  the  shades  of  red  brown,  blood  red,  or  rose  red, 
according  to  the  quantity  of  carbolic  acid  present.  The  colour 
appears  first,  in  the  form  of  a  coloured  ring,  either  at  the  top,  when 
much  acid  is  present,  or  below  at  the  point  of  contact  of  the  two 
layers  of  liquid,  when  the  quantity  of  acid  is  small.  One  part  of 
carbolic  acid  in  12,000  may  thus  be  distinguished.  The  same  reaction 
is  produced  with  creasote  ;  but  I  have  not  been  able  to  produce  it 
with  any  other  substance.  In  the  meantime  this  test  will  no  doubt 
prove  useful  as  a  negative  one  :  the  failure  of  the  reaction  proving 
the  absence  of  a  notable  quantity  of  carbolic  acid. 

Presence  of  Phenol  in  the  Animal  Body,  and  its  Action  on 
Blood  and  Nerves.  F.  Hoppe-Seyler.  (P/iilgers  Archiv.,  v., 
470-480,  and  Journ.  Chem.  Soc,  2nd  series,  x.,  628.)  The  author 
confirms  the  observations  of  Stadeler  and  Buliginsky,  that  phenol 
can  be  obtained  from  urine  by  distilling  it  with  sulphuric  acid ;  also 
the  statement  of  Lieben,  that  it  can  be  obtained  by  simple  distilla- 
tion and  rectification.  The  phenol  is,  however,  not  originally  con- 
tained in  the  urine,  but  is  formed  by  the  action  of  the  sulphuric 
acid  employed  either  in  the  distillation  or  rectification.  The  obser- 
vation of  Landolt  that  bromine-water  precipitates  directly  from 
urine  tribromo-phenol,  or  at  any  rate  a  substance  which  yields 
phenol  when  treated  with  sodium- amalgam  {Journ.  Chem.  Soc,  1871, 
p.  1216)  is  also  correct.  But  bromine-water  decomposes  paraoxy- 
benzoic  acid,  and  yields  tribromo-phenol,  and  also  converts  salicylic 
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acid  into  dibromo-salicjlic  acid,  wliicli  yields  phenol  witli  sodium- 
amalgam,  so  tliat  his  observation  does  not  prove  the  pre-existence  of 
phenol  in  the  urine.  The  substance  from  which  phenol  is  formed  by 
the  action  of  sulphuric  acid  is  probably  indican.  Hippuric  acid  and 
indican  (and  the  substance  which  yields  phenol,  if  it  be  different 
from  indican)  are  not  found  in  the  blood  or  kidneys,  but  only  in 
the  urine,  and  are  therefore  formed  in  the  kidneys.  The  author 
considers  that  urea  must  be  formed  in  the  same  place  as  hippurio 
acid,  i.e. J  in  the  kidneys,  and  not,  as  is  supposed,  by  m.any,  in  the 
liver. 

Landolt's  test  for  phenol  is  so  good  that  by  distilling  with  dilute 
sulphuric  acid  the  blood  and  tissues  of  an  animal  poisoned  by 
phenol,  the  parts  of  the  body  in  which  it  has  especially  accumulated 
and  proved  hurtful,  can  be  easily  determined.  In  one  experiment 
the  greatest  quantity  was  found  in  the  kidneys,  next  came  the  brain, 
then  the  blood,  and  lastly  the  liver. 

The  author  relates  two  cases,  in  which  the  external  application  of 
phenol  for  scabies  proved  fatal  to  one  man,  and  nearly  so  to  another. 
The  symptoms  were  tension  in  the  head,  giddiness,  loss  of  conscious- 
ness, and  weak  respiration. 

The  effect  of  phenol  on  animals  is  to  cause  great  dilatation  of  the 
blood-vessels,  muscular  twitches,  weak  respiration,  and  lowering  of 
temperature. 

These  effects  can  be  produced  by  painting  phenol  over  the  skin  of 
the  abdomen,  and  this,  together  with  the  demonstration  of  the 
presence  of  phenol  in  the  brain,  forms  a  good  lecture  experiment  for 
the  purpose  of  showing — (1)  The  absorption  by  the  skin  of  sub- 
stances which  easily  permeate  it ;  and  (2)  The  connection  of  nervous 
symptoms  with  the  entrance  of  the  poison  into  the  brain. 

Physiological  and  Chemical  Action  of  Phenol  (Carbolic  Acid)  in 
the  Animal  Organism.  E.  Salkowski.  {Fflilgers  Archiv.,  1872, 
p.  335-358,  and  Journ.  Chem.  6'oc,,  2nd  series,  x.,  627.)  Phenol 
causes  irritation  of  the  part  to  which  it  is  applied.  It  increases  th» 
reflex  excitability  of  the  spinal  cord,  and  produces  convalsions 
similar  to  those  occasioned  by  strychnine.  These  are  preceded  by  a 
transient  soporose  condition,  and  are  accompanied  by  paralysis  in 
frogs;  but  this  is  not  the  case  in  rabbits.  The  respiratory  nervous 
centre  is  first  stimulated,  both  directly  and  through  the  vagi, 
and  respiration  is  quickened  ;  but  afterwards  the  centre  becomes 
paralyzed,  the  breathing  stops,  and  death  ensues.  The  beats  of  the 
heart  are  rendered  slow  in  frogs  by  large  doses,  but  are  quickened 
in  man  by  small  doses. 
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Phenol  is  absorbed  as  snob,  and  can  be  detected  in  tbe  blood.  It 
is  partly  excreted  unchanged  in  the  nrine,  and  partly  oxidized  in 
the  organism,  yielding  oxalic  acid,  which  is  found  in  the  blood.  The 
best  way  of  detecting  phenol  is  to  add  to  the  liquid  containing  it 
one  fourth  of  its  Tolume  of  ammonia,  and  a  few  drops  of  a  solution  of 
chloride  of  lime  (1  in  20),  and  gently  warm  it,  but  not  to  boiling. 
If  much  phenol  is  present,  a  blue  colour  at  once  appears,  changing 
to  red  when  the  liquid  is  acidified.  If  the  phenol  is  present  in 
small  quantities  only,  the  liquid  must  be  allowed  to  stand  for 
several  minutes.  Too  much  heat  or  too  much  chloride  of  lime 
destroys  the  reaction.  A  blue  colour  is  produced  by  ^roVo  of 
carbolic  acid.  The  phenol  is  isolated  from  the  urine,  before  applying 
the  reaction,  by  acidulating  it  strongly  with  tartaric  acid,  distilling 
half  of  it  over  a  naked  flame,  shaking  the  distillate  twice  with 
several  volumes  of  ether,  distilling  off  the  ether,  dissolving  the 
residue  in  a  few  c.c.  of  water,  and  filtering  if  necessary.  The 
reagents  are  then  added. 

Phenol  seems  to  be  combined  with  alkali  in  the  urine,  as  the 
reaction  is  not  obtained  unless  the  urine  is  acidified,  even  although 
it  has  an  acid  reaction.  In  opposition  to  Buliginski,  the  author 
finds  that  phenol  acid  is  prevented  by  potash  from  distilling  over. 
The  dark  colour  of  the  urine  which  often  occurs  after  the  use  of  the 
phenol,  is  due  to  some  oxidation  produced.  It  occurs  more 
frequently  when  phenol  is  used  externally  than  internally,  probably 
from  its  being  oxidized  in  the  former  case  before  absorption.  The 
dark  coloration  of  the  urine,  and  the  amount  of  phenol  it  contains, 
do  not  correspond  at  all. 

Antidotes  to  Poisoning  by  Phenol.  T.  Husemann.  (Chem. 
Oentr.,  1872,  36;  and  Journ.  Chem.  Soc,  2nd  series,  x.,  638).  The 
author  finds  that  the  best  antidote  to  phenol  is  sugar-lime,  prepared 
by  dissolving  16  parts  of  loaf-sugar  in  40  parts  of  water,  adding 
5  parts  of  slaked  lime,  filtering  after  frequent  agitation,  and 
evaporating  at  100°.  Calcium  carbonate  is  less  efficacious.  Fixed 
oils — as  olive-oil,  or  almond-oil,  recommended  by  Calvert — were  not 
found  by  the  author  to  produce  any  good  efiect. 

Occurrence  of  Amygdalin,  and  Generation  of  Hydrocyanic  Acid. 
S.  Henshen.  {Chem.  News,  xxvi.,  216,  from  Amer.  Journ.  Fharm.) 
The  author  instituted  a  number  of  experiments  by  which  he  proved 
the  presence  of  hydrocyanic  acid  by  means  of  paper  dipped  in 
tincture  of  guaiacum  and  a  solution  of  sulphate  of  copper,  carefully 
avoiding  ammoniacal  vapours.  Amygdalin  treated  with  the  meal  of 
peas  and  of   rye  yielded  hydrocyanic  acid,  but  none  with  sifted 
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wheat  flour.  Sweet  almonds  were  found  to  contain  a  minute 
quantity  of  amygdalin.  The  seeds  of  apples,  pears,  quinces,  Sorhus 
■aucuparia^  Sorhus  latifoUa,  all  yielded  H  Cy ;  traces  of  that  acid  were 
obtained  from  vetches.  The  generation  of  H  Cy  from  vegetables  is 
generally  regarded  as  conclusive  evidence  of  the  presence  therein  of 
amygdalin,  but  Dr.  Peckolt  ("Analyses  de  Materia  Medica  Bra- 
siliera,"  Rio  Janeiro,  1868)  was  unable  in  fifteen  cases  to  prepare 
amygdalin  from  the  root  of  the  Mauihot  utilissima  (the  tapioca 
plant)  which  copiously  generates  hydrocyanic  acid  with  water. 
Vetches  yield,  instead  of  amygdalin,  a  new  crystallizable  body, 
CgH^gN^Og.  It  would  appear  from  some  of  the  author's  experi- 
ments that  amygdahn  may  occur  in  plants  without  the  simultaneous 
presence  of  emulsin;  to  ascertain  the  presence  of  amygdalin,  the 
vegetable  material  is  finely  powdered,  the  acid  which  may  be  present 
is  neutralized  by  chalk,  some  coarse  rye-meal  or  a  similar  ferment  is 
added,  and  then  some  water,  after  which  the  fermentation  is  allowed 
to  proceed,  and  the  presence  or  absence  of  H  Cy  established  as 
mentioned  above. 

Cyanides  of  the  Alkaloids.  Prof  F.  A.  Fliickiger.  {Neu.  Jahr. 
fur  Fharm.,  xxxviii.,  138.)  The  first  combination  of  this  kind  was 
made  by  L.  Henry,  and  described  by  him  in  the  Anri.  der  Chim. 
Fharm.,  115  (1860)  136,  he  obtained  the  berberine  cyanide  by  acting 
upon  an  aqueous  solution  of  the  hydrochlorate  of  that  alkaloid  with 
potassium  cyanide.  The  flaky  precipitate  was  washed  with  cold 
water,  and  furnished  rhomboidal  leaflets  by  crystallization  from 
alcohol.  The  formula  Cgo  H^^  N  0^,  C  N  H  requires  7*18  per  cent,  of 
cyanogen,  and  M.  Henry  states  that  in  his  preparation  he  found 
6 '22  per  cent. 

The  author,  however,  has  been  unable  to  find  any  trace  of  cy- 
anogen in  the  precipitate  obtained  as  above  after  a  short  washing. 
The  precipitate,  after  digestion  with  caustic  potash,  was  treated 
with  a  solution  containing  peroxide  of  iron,  and  then  with  hydro- 
chloric acid,  but  neither  prussian  blue  nor  a  green  colour  was  ob- 
tained. Freshly  precipitated  berberine  was  then  distributed  through 
water,  and  the  vapour  of  hydrocyanic  acid  passed  into  the  liquid 
till  its  smell  was  strongly  apparent ;  but  even  then  the  author  failed 
to  obtain  berberine  cyanide,  and  he  therefore  expresses  his  belief 
that  such  a  compound  does  not  exist. 

In  reference  to  quinine,  the  statement  will  be  found  in  Gmelin 
(Iland-bookf  vol.  17,  286)  that  by  rubbing  and.bhaking  that  alkaloid 
in  aqueous  hydrocyanic  acid  a  yellow  solution  is  obtained.  The 
author  has  precipitated  solution  of  quinine  with  potassium  cyanide, 
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and  found  that;  quinine  alone  is  separated.  He  has  then  shaken  the 
precipitate  with  hydrocyanic  acid  of  about  20  per  cent.,  but  has 
discovered  no  diminution  in  the  precipitate,  which  after  washing 
yields  no  trace  of  cyanogen. 

That  cinchonine  cyanide  does  not  exist,  has  been  already  shown 
by  Hesse  (Aim.  Chim.  Pharm.,  122  (1862)  237),  and  the  author  has 
found  the  same  to  be  the  case  with  strychnine  after  having  treated 
this  alkaloid  in  the  manner  indicated  above  for  quinine. 

In  conclusion,  the  author  treated  morphine  as  described  above  for 
berberine,  and  found  that  the  precipitate  consisted  wholly  of  that 
alkaloid,  while  the  aqueous  solution  of  hydrocyanic  acid  dissolved 
the  smallest  possible  quantity  of  morphine.  If  morphine  be  dissolved 
in  absolute  alcohol,  and  the  vapour  of  hydrocyanic  acid  passed  to 
saturation  into  the  solution,  no  alteration  will  take  place,  and  the 
liquid,  on  evaporation,  yields  only  crystals  of  pure  morphine. 

Detection  of  Nitro-Benzine  in  Bitter  Almond  Oil.  E.  Bourgoin. 
(U  Union  Pkarmaceutique,  August,  1872;  from  the  Pharmacist.) 
The  author  recommends  the  following  method,  which  he  says  is  both 
qualitative  and  quantitative,  and  certain  in  its  results. 

In  a  flask  containing  some  100  grammes  of  emery,  and  provided 
with  a  large  opening,  there  are  put  from  5  to  10  grammes  of  the 
essence,  and  from  20  to  40  cubic  centimetres  of  concentrated 
bisulphite  of  soda ;  agitate  briskly  for  a  few  minutes  to  favour  the 
union  of  the  salt  with  the  oil  of  bitter  almonds.  Add  rectified  ether, 
which  lays  hold  of  the  nitro-benzine.  Remove  the  ether  with  a 
pipette,  and  repeat  the  process  ;  in  this  way  all  the  nitro-benzine  is 
taken  up.  Evaporate  the  united  ethereal  liquid  over  a  sand-bath, 
and  weigh  the  residue,  which  is  nitro-benzine.  To  prove  that  the 
residue  is  nitro-benzine,  put  4  or  5  drops  in  a  tubular  retort  con- 
taining a  pinch  of  iron  filings,  and  a  little  acetic  acid  at  8  degrees. 
Heat  carefully,  so  as  to  obtain  in  the  test-tube  about  a  gramme  of 
distilled  liquid,  neutralize  this  with  lime  after  the  manner  of  M. 
Berthelot,  and  add  2  or  3  drops  of  the  hypochlorite  of  lime;  theie 
will  then  develop  a  beautiful  violet  blue  colour,  which  is  decisive  as 
to  the  presence  of  aniline,  i.e.,  that  of  nitro-benzine  in  the  primitive 
liquid. 

Production  of  Cymene  by  Means  of  Hydrate  of  Essence  of 
Turpentine.  By  M.  Barrier,  (Journ.  Pharm.  Ghem.,  Aith.  series, 
xvi.  148.)  If  one  equivalent  of  hydrate  of  essence  of  turpentine 
(0^0  -l^ie  ^2  0)  be  treated  at  50°  0.  with  two  equivalents  of 
bromine,  a  thick  liquid  is  obtained  having  the  consistence  of  con- 
centrated glycerin,  which  is  a  mixture  of  two  little  known  bromine 
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compounds.  To  obtain  tlie  cymene,  tliis  prodncfc  is  distilled,  when 
a  great  quantity  of  hydrobrotnic  acid  is  disengaged.  The  distilled 
liquid  is  afterwards  raised  to  ebullition  in  an  apparatus  carrying 
it  over  fragments  of  potash.  After  two  hours  of  this  treatment,  the 
product  is  collected,  and  submitted  to  fractional  distillation.  The 
liquid,  which  passes  at  from  176°  to  179°  C,  presents  the  characters 
of  cymene  of  camphor.  It  is  a  colourless,  very  fluid  liquid,  with  a 
penetrating  citron  odour,  and  has  a  density  of  0"864!.  Analysis 
has  given  numbers  corresponding  to  the  composition  of  cymene, 

Synthesis  of  Camphor.  A.  Oppenhein.  (Journ.  Pharm.  CJiem., 
4thseries,  xvi.,  393,  iromBerichte  derDeutschen  chemischen  Oessellschaft, 
v.,  G28.)  In  the  course  of  preceding  researches,  the  author  wishing  to 
ascertain  whether  cymene  furnished  by  oil  of  turpentine  is  or  is  not  a 
mixture  of  two  isomers,  fractionized  the  products  obtained  by  the 
oxidation  of  that  body.  During  this  operation  he  happened  to  notice 
the  deposit  of  a  white  crystalline  matter  in  the  tube  of  the  inclined 
refrigerator  which  conducted  the  vapours  of  the  unattacked  carbide  to 
the  apparatus ;  and  on  one  occasion  this  matter  was  sufficiently 
abundant  to  allow  of  its  investigation. 

Twenty  grams  of  cymene  from  oil  of  turpentine  had  been  treated, 
and  the  amount  of  crystalline  substance  collected  amounted  to  a 
gram  and  a  half.  Its  odour  and  appearance  were  those  of  camphor. 
At  first  it  w^as  considered  to  be  a  bromine  product,  but  analysis 
only  detected  traces  of  bromine,  and  its  composition  was  found  to  be 
identical  with  that  of  the  camphor  of  the  Lauraceae,  Cjo  H^e  ^• 
A  study  of  its  physical  properties  tended  to  the  opinion  that  it  was 
identical  with  this  latter.  The  odour,  aspect,  manner  of  subliming, 
etc.,  were  the  same.  The  point  of  fusion,  162°  C,  was  indeed  13° 
lower  than  that  of  camphor  ;  but  the  author  remarks  that  the  puri- 
fication of  so  small  a  quantity  of  matter  is  not  possible,  and  that  a 
trace  of  impurity  would  lower  considerably  the  fusing-point  of  a 
substance  of  this  kind. 

In  1858,  M.  Berthclot  while  oxidizing,  under  the  influence  of 
platinum  black,  camphcne  (CjQHjg),  prepared  by  commencing  with 
the  hydrochlorato  of  oil  of  turpentine  (Cjo  ^u  •  ^  ^0>  obtained  a 
substance  which  appeared  to  him  identical  with  the  camphor  of 
Laurus  CamjjJiora  (Com2)t,  liciid.,  xlvii.  267). 

In  1867,  the  same  chemist  in  oxidizing  oil  of  turpentine  by  per- 
manganate of  potash,  isolated,  among  other  products,  a  small  quantity 
of  matter  similar  to  camphor.     (Covipf.  Ticvd.,  Ixiv.  35.) 

Accordirjg  to  Oppenheim  it  is  probable  that  the  camphor  is  ori- 
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ginated  in  these  experiments  by  the  intervention  of  the  cymene.  As 
a  reason,  he  says  that  the  oil  of  turpentine  oxidized  directly  has  not 
given  camphor,  and  that  neither  has  he  been  able  to  obtain  it  by 
treating  bromide  of  terebene  (C^q  H^g  Br^)  by  oxide  of  silver.  Other 
explanations  are,  however,  possible.  For  example,  the  presence  of  a 
small  quantity  of  camphene  in  his  cjmene,  this  being  the  more 
probable  since  M.  Barbier  (?  Barrier)  has  been  led  to  consider  the 
product  of  the  action  of  bromine  npon  oil  of  turpentine  as  contain- 
ing hydrobromates  more  or  less  brominated.  Upon  this  hypothesis 
the  generation  of  the  camphor  in  M.  Oppenheim's  experiment  re- 
sembles very  much  the  first  observation  of  M.  Berthelot.  The 
interesting  communication  of  the  German  chemist  raises  a  number 
of  very  important  questions. 

Pyruvin.  By  M.  Schlagdenhauffen.  (Journ.  Fharm.  Ghent. , 
4th  series,  xvi.,  66.)  M.  Schlagdenhauffen  has  obtained  a  new 
glyceride,  which  he  has  named  "  pyruvin,"  by  heating  to  about 
200°  C.  a  mixture  of  glycerin  and  tartaric  acid.  Berzelius  and 
Desplats  had  previously  prepared  four  analogous  combinations  by 
heating  these  two  substances  to  between  100°  C.  and  140°  C,  those 
compounds  having  been  designated  as  tartrogly eerie  acid,  hydrated 
and  anhydrous  ditartroglj  eerie  acids,  and  tritartroglyceric  acid. 

To  prepare  pyruvin  the  author  heats  moderately,  by  means  of  a 
sand-bath,  equal  parts  of  glycerin  and  tartaric  acid  in  a  distillatory 
apparatus,  the  temperature  being  gradually  augmented  during  three 
days.  Carbonic  acid  is  given  off,  the  neck  of  the  retort  is  covered 
with  crystals,  and  a  certain  quantity  of  a  free  acid  and  acrolein  pass 
into  the  receiver. 

The  crystals  pressed  between  paper  and  purified  from  foreign 
matters  by  repeated  crystallizations  from  alcohol,  ether,  and  chloro- 
form, represent  from  five  to  seven  per  cent,  of  the  tartaric  acid 
employed.  But  the  yield  can  be  raised  to  nine  per  cent,  by  recovering 
by  the  same  means  from  the  acid  liquor  in  the  receiver  the  crystals 
it  contains. 

The  crude  formula  of  the  crystallized  body  is  Cg  H^q  O5. 

Its  rational  formula  would  appear  to  be  Hg  >  O3. 

In  fact,  with  suitable  reagents  glycerines  ^5     i  O3,    can   be   re- 

generated  together  with  pyruvic  acid,    3     ^  ^2  I  q. 

This  body  is  therefore  a  glyceride,  and  the  author  has  given  to  it 
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the  "name  "  pyrnvin,"  to  recall  the  fact  tliat  the  radical  of  pyruvic 
acid  enters  into  its  molecnlar  composition. 

Pyruvin  is  without  action  on  test-paper,  it  melts  at  78°  C. ,  and 
upon  cooling  it  solidifies  in  shining  plates.  It  boils  at  242°  C.  It  is 
soluble  in  alcohol  and  ether,  much  less  soluble  in  carbon  bisulphide, 
the  latter  vehicle  being  employed  in  obtaining  the  finest  crystals. 
Chloroform  is  its  best  solvent ;  100  parts  of  chloroform  dissolving 
80  parts  at  20°  C,  and  240  parts  at  55°  C.  Water  dissolves  it  with 
decomposition,  free  pyruvic  acid  and  glycerin  being  formed.  Caustic 
potash  acts  in  a  similar  manner,  giving  rise  to  a  syrupy  pyruvate 
and  free  glycerin.  Nitric  acid  does  not  react  while  cold,  but  at  the 
temperature  of  the  water-bath  energetic  oxidation  takes  place,  with 
disengagement  of  nitrous  vapours  and  formation  of  oxalic  acid. 

Pyruvin  exercises  no  action  upon  metallic  solutions. 

Conversion  of  Dextro-Tartaric  Acid  into  Racemic  Acid ;  Reciprocal 
Transformation  of  Inactive  Tartaric  Acid  and  Racemic  Acid  ;  Syn- 
thesis of  Organic  Matters  possessed  of  Rotatory  Powers ;  Production 
of  Dextro-  and  Laovo-  Tartaric  Acids,  starting  with  Olefiant  Gas.  By 
M.  E.Jungfleisch.  (Journ.  Pharm.  Ohem.. ,  4th  series,  xvi., 250 ;  xvii. 
97,  177.)  Pasteur  established  the  important  fact  that  tartaric  acid 
exists  under  four  different  modifications,  easily  distinguished  by  their 
action  upon  polarized  light :  viz.,  dextro  tartaric  acid  ;  Isevotartaric 
acid ;  racemic  acid,  which  is  optically  neutral ;  and  optically  inactive 
tartaric  acid,  which  differs  from  racemic  acid  in  that  it  cannot  be 
decomposed  into  the  right  and  left  acids.  Pasteur  had  also  succeeded 
in  obtaining  racemic  acid  from  both  dextro-  and  la^vo-tartaric  acids  by 
heating  them  respectively  to  170°  C,  with  cinchonicine.  In  both 
operations  a  little  inactive  acid  was  produced.  M.  Jungfleisch  finds 
that  racemic  acid  may  be  produced  from  dextrotartaric  acid  by  heating 
the  latter  with  water  (in  the  proportion  of  30  grams  of  acid  to  3  or 
4  of  water)  in  sealed  tubes  in  an  oil-bath  to  about  175°  C.  for  thirty 
hours.  On  cooling,  the  tubes  contain  a  small  quantity  of  insoluble 
black  matter  and  a  coloured  syrupy  liquor  which  deposits  numerous 
acicular  crystals  and  finally  solidifies.  Upon  carefully  opening  the 
tube  a  quantity  of  gas  escapes,  and  as  the  pressure  is  diminished  the 
product  swells  up.  Dissolved  in  water,  boiled,  filtered,  and  evapora- 
ted in  a  water-bath  it  deposits  crystals,  which;  if  the  concentration 
has  not  been  carried  too  far,  consist  exclusively  of  racemic  acid,  and 
may  be  obtained  pure  and  white  by  a  second  crystallization.  If  the 
mother  liquor,  which  contains  unmodified  dextrotartaric  acid,  in- 
active acid,  and  a  few  products  of  decomposition,  be  concentrated 
to  a  syrupy  consistence,  and  again  heated  as  before,  a  fresh  quantity 
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of  racemic  acid  is  produced,  and  this  may  be  repeated  until  nearly 
tlie  whole  of  the  original  acid  is  transformed.  When  dextrotartaric 
acid  is  heated  to  175°  C.  in  closed  tubes  without  water,  racemic  acid 
is  still  formed,  but  in  less  proportion.  It  is  accompanied  by  meta- 
tartaric,  isotartaric,  and  soluble  and  insoluble  anhydrous  tartaric 
acids,  and  the  water  set  free  in  their  production  would  appear  to 
reproduce,  with  a  portion  of  the  dextrotartaric  acid,  the  conditions 
present  in  the  first  experiment.  The  racemic  acid  thus  artificially 
produced  is  identical  in  every  way  with  that  obtained  from  argol, 
and  may  be  split  up  into  the  dextro  and  Isbvo  acids. 

Further  experiments  have  shown  that  the  whole  of  the  dextro- 
tartaric acid  disappears  under  the  prolonged  action  of  heat.  The 
question  then  arose  why  it  could  not  be  converted  entirely  into 
racemic  acid  at  a  single  operation.  The  simultaneous  production  of 
inactive  tartaric  acid  had  before  been  noted,  and  it  was  found  that 
this  substance  intervened  to  limit  the  reaction.  Under  the  influence 
of  heat  an  equilibrium  is  established  between  these  two  bodies  ;  the 
removal  of  a  portion  of  the  racemic  acid  causing  the  disappearance 
of  some  of  the  inactive  acid  through  its  transformation  into  racemic 
to  make  up  the  deficiency,  and  a  change  in  the  reverse  order  taking 
place  when  a  portion  of  the  inactive  acid  is  removed.  So,  too,  when 
pure  inactive  tartai'ic  acid  is  treated  in  a  similar  manner,  a  portion 
of  it  is  converted  into  racemic  acid  ;  and  conversely  racemic  acid  is 
transformed  into  inactive  tartaric  acid.  The  proportions  constituting 
the  equilibrium  are  affected  by  circumstances,  the  quantity  of  in- 
active acid  being  augmented  by  the  lowering  of  the  temperature  or 
an  increased  proportion  of  water. 

M.  Jungfleisch  has  utilized  his  observations  in  the  preparation 
of  considerable  quantities  of  inactive  tartaric  acid.  Dextrotartaric 
acid  is  heated  during  two  days  to  1G5°  C,  the  racemic  acid  separated 
by  a  first  crystallization,  the  mother-liquor  is  divided  into  two  equal 
portions,  one  portion  is  exactly  saturated  by  potash,  and  then  mixed 
with  the  other  so  as  to  change  the  whole  into  acid  salt.  The  acid 
dextrotartrate  and  the  acid  racemate  of  potash  are  then  separated 
by  crystallization  from  the  more  soluble  acid  inactive  tartrate.  The 
latter  is  usually  coloured,  but  by  the  addition*  of  a  few  drops  of 
acetate  of  lead  and  then  treating  with  sulphuretted  hydrogen,  the 
colouring  matter  is  carried  down  by  the  sulphide  of  lead,  and  a 
colourless  salt  is  obtained  by  evaporation  of  the  filtered  solution. 
The  salt  can  be  converted  by  precipitation  into  inactive  tartrate  of 
lime,  which,  treated  with  sulphuric  acid,  yields  the  crystallized  in- 
active acid. 
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The  conversion  of  the  optically  inactive  acid  into  racemic  acid, 
which  could  be  split  up  into  two  acids  possessing  rotatory  powers, 
suggested  the  inquiry  whether  in  the  inactive  acid  the  rotatory 
power  was  only  hidden  and  dormant,  or  whether  a  body  possessing 
the  rotatory  power  had  been  produced  from  a  body  from  which  it  was 
absent.  The  latter  point  has  been  determined  by  M.  Jungfleisch 
by  the  synthesis  of  racemic  and  inactive  tartaric  acids,  taking 
defiant  gas  as  his  starting-point.  The  defiant  gas  was  converted 
into  succinic  acid  by  the  process  indicated  by  Maxwell- Simpson,  and 
this  again  was  converted  into  tartaric  acid  by  a  process  based  on 
that  published  by  Perkins  and  Duppa  in  18G0.  The  yield,  which 
was  very  small,  consisted  of  a  mixture  of  racemic  and  inactive  acid. 
Some  of  the  racemic  acid  was  converted,  according  to  the  method  of 
Pasteur,  into  double  tartrate  of  soda  and  ammonia,  and  the  solution 
gave  two  kinds  of  crystals  :  one  hemihedral  to  the  right,  identical 
with  the  dextrotartrate,  and  giving  a  solution  possessed  of  dextro- 
rotatory powers,  the  ether  hemihedral  to  the  left,  identical  with  the 
laevotartrate,  and  giving  a  solution  possessed  of  las vo -rotatory  powers. 
The  author  has  thus  demonstrated  that  the  rotatory  power  can  be 
created,  without  the  intervention  of  life,  by  means  of  bodies  formed 
entirely  by  synthesis  of  the  elements. 

Large  Crystals  of  Benzoic  Acid  obtained  from  Benzoin.  By  M. 
Guichard.  {Bepertoire  de  Pharmacie,  N.  s.,  i.,  275.)  With  the 
object  of  studying  the  solvent  action  of  sulphide  of  carbon  upon 
certain  medicinal  substances,  the  author  placed,  on  the  23rd  Jane, 
1870,  some  benzoin  to  macerate  in  sulphide  of  carbon.  During  the 
siege  of  Paris,  the  flask  containing  the  mixture  was  removed  with 
others  to  a  loft,  and  there  was  exposed  during  the  winter  to  the 
variations  in  the  atmosphere.  Upon  examining  the  flasks  on  his 
retnm,  the  author  found  the  benzoin  solidified  in  the  upper  part,  and 
large  crystals  fixed  like  stalactites  under  the  mass  of  benzoin;  one  of 
these  crystals  weighed  70  centigrams.  The  sulphide  of  carbon, 
evaporated  nearly  completely  in  a  water-bath,  deposited  upon  cool- 
ing very  brilliant  nacreous  spangles,  grouped  in  stars,  and  impreg- 
nated with  a  small  quantity  of  resin.  ,  These  crystals,  as  well  as  the 
former,  were  soluble  in  alcohol,  ether,  and  boiling  water,  from  the 
latter  they  were  in  great  part  deposited,  ui)on  cooling,  in  spangles. 
When  heated,  they  melted,  giving  off  white  fumes  which  excited 
cough,  then  burning  with  a  very  fuliginous  flame.  The  white 
vapours  were  strongly  acid,  and  were  condensed  in  needles  by 
means  of  a  small  funnel.  Their  alcoholic  or  aqueous  solution 
strongly  reddened  litmus  paper.     Ileatod  with  baryta,  they  gave  a 
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strong  odour  of  benzine.  The  large  crystals  were  friable,  gritty 
between  the  teeth,  and  had  an  acrid  and  very  piquant  taste.  Their 
properties  and  origin  characterized  them  as  being  benzoic  acid. 

Chemicallnvestigation  of  Vanilla  Crystals  *  P.  Carles.  (Journ. 
riiarm.  CMm.,  4th  series,  xvii.,  106.)  The  author  has  continued  his 
experiments,  having  for  their  object  the  completion  of  the  chemical 
history  of  the  efflorescence  which  forms  on  vanilla,  to  which  he  has 
previously  given  the  name  of  vanillic  acid.  By  treating  with  iodine, 
bromine,  and  chlorine,  he  has  obtained  products  of  substitution. 

With  iodine  he  has  obtained  two  compounds.  The  first  (Cjg  H^^ 
Ig  Og)  was  obtained  in  white  pearly  crystals,  slightly  soluble  in 
alcohol  and  ether,  by  mixing  an  aqueous  solution  of  2  grams  of 
vanillic  acid  with  an  alcoholic  solution  of  1  '50  grams  of  iodine,  and 
keeping  the  mixture  for  twenty-four  hours  at  50°  C.  The  crystals 
melt  at  174°  C,  and  sublime  without  decomposition.  The  second 
(Oig  Hj2  I4  Og)  occurs  also  in  colourless  pearly  acid  crystals,  and  is 
obtained  by  using  an  excess  of  iodine.  It  is  slightly  soluble  in 
boiling  water,  insoluble  in  chloroform,  and  soluble  in  ether  and 
alcohol. 

One  crystalline  bromine  compound  (Cjg  TL-^^  Brg  Og)  was  obtained 
by  adding  bromine  in  slight  excess  to  a  concentrated  solution  of 
vanillic  acid.  The  crystals  are  pearly  and  slightly  yellow;  they 
melt  at  16°  C.  A  brown  gummy  product,  probably  a  mixture  of 
products  richer  in  bromine,  remained  in  the  mother-liquor. 

Chlorine  also  gave  rise  to  substitution  products,  which  would  not 
crystallize,  and  the  analysis  of  which  was  unsatisfactory. 

An  oxyvanillic  acid  was  obtained  by  projecting  small  quantities  of 
vanillic  acid  upon  fused  potash,  and  maintaining  the  temperature 
until  slight  ignition  took  place.  The  mass,  when  cool,  was  dissolved 
in  water  supersaturated  with  hydrochloric  acid  and  shaken  with 
ether,  which,  upon  evaporation,  deposited  it  in  crystals.  These  are 
white,  inodorous,  fuse  at  169°  C,  sublime  without  decomposition, 
are  very  soluble  in  boiling  water,  but  slightly  so  in  cold,  and  are 
soluble  in  alcohol  and  ether.  The  oxyacid  is  not  changed  in  colour 
by  ferrous  salts,  but  a  trace  of  peroxide  in  them  produces  an  intense 
green  ;  nitric  acid,  chlorine,  and  sulphurous  acid  destroy  this  color- 
ation. 

If  vanillic  acid  be  heated  with  fuming  hydriodic  acid  in  sealed 
tubes  to  100°  C,  methylhydriodic  ether  is  formed. 

The  author  considers  that  these  experiments  prove  vanillic  acid  to 

*  For  the  first  account  of  vanillic  acid  see  Year-Booh,  1871,  319. — Ed. 
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be  a  peculiar  acid,  isomeric  witli  anisic,  formobenzoic,  methjlsalicj- 
iic,  creosotic,  and  many  other  acids. 

Jervic  Acid,  from  the  Rhizome  of  White  Hellehore.  By  M. 
Weppen.  (Jonru.  Fharm.  C/mn.,  4tli  series,  xvii.,  486,  from 
Arclhw.  der  Fharm, f  Feb.,  1873,  p.  101.)  This  new  acid  is  crystalline, 
and  exists  only  in  small  quantity,  80  kilograms  of  rhizome 
yielding  but  40  grams  of  impure  jervic  acid.  To  obtain  it  the 
rhizomes  ai-e  first  softened  by  soaking  them  in  water,  then  cut  into 
pieces  and  pounded  as  much  as  possible.  The  pulverization  of  the 
dry  root  would  be  more  difficult,  and  give  off  an  iriitating  dust. 
The  pounded  rhi2(3mes  are  macerated  during  three  days  with 
frequent  agitation,  in  three  successive  quantities  of  spring  water, 
the  liquor  being  drawn  off  and  carefully  concentrated  in  a  copper 
vessel.  Finally,  boiling  water  is  poured  on,  and  the  marc  is  pressed. 
The  concentrated  liquid  is  left  to  stand  until  clear,  aud  theu  neutral 
acetate  of  lead  is  added  as  long  as  any  fresh  precipitate  is  for  mod. 
After  a  few  days  an  examination  of  the  precipitate  will  reveal  the 
presence  of  immerous  crystalline  needles,  souie  isolated,  others 
grouped  in  spheres.  After  the  lapse  of  a  fortnight  the  precipitate 
is  removed,  and  the  liquor  again  concentrated  to  form  a  fresh  one, 
which  is  added  to  the  first  and  washed. 

To  separate  the  amorphous  from  the  crystalline  precipitate,  the 
product  is  treated  with  hot  dilute  acetic  acid,  which  dissolves   the 
greater  part  of  the  amorphous  precipitate,  and  leaves  the  crystals 
intact.     In  cooling,  the  acetic  solution  throws  down  a  deposit  which 
does  not  contain  any  jervic  acid.     The  crystalline  deposit,  washed 
with  water  until  the  latter  no  longer  shows  an  acid  reaction,  is  after- 
wards decomposed  by  sulphuretted  hydiogen  in  a  large  glass  vessel, 
being  frequently  agitated  to  secure  perfect  saturation.     The  liquid 
is  then  heated  aud  filtered  boiling ;  the  sulphide  of  lead  remains 
upon  the  filter,  and  is  washed  with  boiling  distilled  water.     The 
filtrate  is  then  evaporated  in  a  water-bath  until  a  pellicle  is  formed, 
when,  if  allowed  to  cool,  it  forms  a  mass.     This  crystalline  solidifi- 
cation only  takes  place  when  operating  with  a  well  crystallized  salt 
of  lead,  whilst  with  a  mixture  of  amorphous  and  crystalline  salt 
only  a  syrupy  liquid  is  obtalued,  which  forms  no  pellicle,  and  do- 
posits   but   a   small   quantily    of  jervic   acid   upon   cooling.     The 
crystals  are  washed  with  a  little  cold  water,  and  pressed  between 
leaves  of  filteiing  patKjr. 

In  this  state  the  jervic  acid  is  impure.  For  its  purification  it  is  dis- 
solved in  sufilcient  boiling  water  to  allow  of  the  deposit  of  a  portion 
only  upon  cooling ;  but  before  this  opei*atioa  is  elected,  six  times 
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its  volume  of  90°  alcohol  is  added  to  tlie  liquid.  A  precipitate 
which  is  then  formed  consists  of  sulphate  of  lime.  The  alcoholic 
solution  is  distilled  in  a  water-bath  ;  upon  cooling,  the  liquid  residue 
forms  a  solid  mass,  which  is  washed  with  a  small  quantity  of  cold 
alcohol.  By  a  series  of  digestions  with  absolute  alcohol  in  a  water- 
bath  this  crystalline  mass  is  redissolved,  and  finally  there  remains  a 
fresh  residue  of  sulphate  of  lime. 

Evaporation  of  the  alcoholic  liquid  yielded  a  crystalline  acid, 
which  left  an  alkaline  residue  upon  platinum  foil  heated  over  a  spirit- 
lamp  ;  this  residue  was  recognized  as  carbonate  of  potash.  To  re- 
move this  salt  of  potash,  the  jervic  acid  was  redissolved  in  absolute 
alcohol,  and  twice  its  volume  of  ether  added  to  the  solution :  a 
white  flocculent  precipitate  was  deposited,  in  which  potash  was  easily 
detected.  The  ethereal  liquid,  however,  still  contained  potash,  so  it 
was  evaporated,  the  residue  dissolved  in  absolute  alcohol,  and  fresh 
quantities  of  ether  added ;  but  although  this  was  repeated  about 
twenty  times,  the  alkali  was  not  radically  removed,  one  specimen 
containing  0"33  per  cent.,  and  another  0*27  per  cent. 

Jervic  acid  occurs  in  white  slight  crystals,  which  are  indistinct 
unless  viewed  through  a  glass.  One  hundred  parts  of  water  at  17-5 
R,  (  =  22  C.)  dissolved  in  one  experiment  9 "28  parts,  and  in  another 
9*75  parts.  Cold  alcohol  dissolves  it  slightly,  but  boiling  alcohol 
dissolves  it  freely!  Pure  ether  dissolves  only  traces.  A  mixture  of 
one  volume  of  ether  and  three  of  alcohol  is  a  good  solvent.  Jervic 
acid  is  not  soluble  in  benzine,  sulphide  of  carbon,  chloroform,  petro- 
leum spirit,  amylic  alcohol,  or  dilute  acids.  It  is  not  precipitated  by 
sulphate  of  zinc,  ferrous  oxide,  bichloride  or  nitrate  of  mercury,  or 
sulphate  of  copper.  Previously  neutralized  by  soda  it  gives  a 
yellow  precipitate  with  sulphate  of  copper. 

Its  composition  corresponds  with  the  formula  0^^  H^q  0^2  "^^  -^2  ^• 

On  Pure  Gallotannic  Acid.*  J.  Lowe.  (Zeitschr.  anal.  Cheni.,  xi., 
3 65-^381.)  The  author,  after  directing  attention  to  the  different 
views  which  have  from  time  to  time  been  advanced  as  to  the  con- 
stitution of  this  acid,  proceeds  to  describe  an  experiment  made  for 
the  purpose  of  ascertaining  whether  tannic  acid  was  capable  of 
splitting  up  into  gallic  acid  and  glucose  under  the  influence  of  dilute 
acids. 

120  grams  of  tannic  acid  heated  for  eight  days  with  2  p.  c.  of 
sulphuric  acid,  gave,  in  addition  to  gallic  acid  and  unaltered  tannic 

*  For  other  papers  having  reference  to  this  subject,  see  Year-Book,  1872,  188, 
189.— Ed. 
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acid,    only  1'5   gram  of  a  yellowisli-browii  amorplious  substance 
which  the  author  does  not  consider  to  be  glucose. 

The  author  details  the  various  processes  employed  by  him  for  the 
preparation  of  pure  gallotannic  acid. 

1.  By  Dialysis.  An  alcoholic  (90  p.  c.)  solution  of  the  tannin 
obtained  by  precipitating  the  aqueous  solution  with  ether,  was  dif- 
fused through  a  porous  diaphragm  into  alcohol  of  the  same  strength. 
The  products  at  eight  days  interval  were  dried  first  in  vacuo,  and 
then  at  120°,  and  analysed,  with  the  following  mean  results  : — 

I.  II.  m. 

C       .        .     51-499     .        .    61-569    .        .     51-542 
H       .         .      3-784     .         .       3-730     .         .       3734 

2.  By  Ether.  Commercial  tannin  was  dried  by  long  exposure 
over  sulphuric  acid  and  then  shaken  up  with  dry  ether.  What  was 
dissolved  was  dried  at  120°;  it  presented  the  same  characters  as 
that  purified  by  dialysis,  and  gave  similar  analytical  results  : — 

Mean.  I.  II.  III. 

C       .         .     51-580     .         .     51-618     .         .     51-680 
H       .        .      3-674     .        .      3-726     .        .       3-657 

3.  By  means  of  common  Salt  and  Acetic  Ether.  Tannin,  shaken 
up  with  a  solution  of  common  salt  (equal  volumes  of  saturated  salt 
solution  and  water),  nearly  the  whole  of  it  dissolves.  The  clear 
liquid  is  now  saturated  with  pure  salt  and  set  aside,  whereupon  a 
viscid  mass  of  tannin  was  deposited,  which  was  purified  by  resolu- 
tion and  reprecipitation.  It  was  then  redissolved  in  dilute  salt- 
solution,  from  which  it  was  extracted  by  agitation  with  acetic  ether. 
This  pure  tannin  dried  at  120°  gave  as  a  mean  of  three  analyses 
C  =  51-600,  H- 3-661  per  cent. 

These  numbers  agree  with  those  of  the  old  analyses  by  Berzelius 
and  Mulder,  and  accord  with  the  formula  C^^  H^g  Og.  If  this 
formula  is  accepted,  gallic  acid  must  be  a  product  of  oxidation.  The 
aathor,  however,  finds  that  by  the  action  of  dilute  acids  alone,  in 
the  absence  of  air  or  oxygen,  pure  tannic  acid  is  wholly  converted 
into  gallic  acid.  Recollecting,  therefore,  the  opinion  of  Mulder  that 
tannic  acid,  even  when  dried  at  120°,  retains  water,  some  experi- 
ments were  made  with  the  view  of  ascertaining  whether,  on  heating 
tannic  acid  which  had  been  exposed  to  this  temperature  to  a  higher 
temperature,  any  loss  is  sustained,  and  whether  this  loss  is  constant 
and  due  solely  to  the  volatilization  of  water. 

The  result  was,  that  by  heating  tannic  acid  to  140°-145°,  a  loss 
amounting  to  0'8  per  cent,  was  observed,  and  the  dry  residue  sub- 
mitted to  analysis  gave,  as  a  mean  amount,  C"52126,  H-3'336. 
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Three  analyses  of  another  specimen  furnished  as  a  mean  C  =  52*073, 
H  =  8'2i8.  These  results  support  the  formula  C^^  Hj„  Og  originally 
given  by  Mulder,  which  requires  C  =  52'174,  H  =  3106, 

Notwithstanding  that  he  regards  this  formula  as  established,  the 
author  does  not  consider  the  transformation  of  tannic  into  gallic 
acid,  as  resulting  simply  from  the  assimilation  of  water. 

The  relation  of  tannic  to  gallic  acid  is  therefore  still  obscure. 

New  Method  of  Producing  Methylamine.  By  M.  Yin  cent. 
{Jour.1.  Fharm.  Ghim.,  ^th  scries,  xvii.,  101.)  It  is  known  that 
metliylamine  is  formed  under  a  great  number  of  conditions,  and  the 
author  adds  another  method,  which  he  says  yields  relatively  large 
quantities  of  ihis  base. 

In  the  ma-nufacture  of  pyrol igneous  acid,  that  acid  is  separated 
fi'oni  inethjlic  alcohol  and  inflammable  volatile  products,  wliich  ac- 
company it,  by  fractional  distillation.  The  first  liquids  collected  are 
treated  with  an  excess  of  slaked  lime  in  order  to  saturate  the  acetic 
acid,  to  decompose  the  methylacetic  ether,  and  to  resinify  certain 
products.  Under  particular  circumstances  of  manufacture  the  dis- 
tilled product  becomes  strongly  alkaline,  and  presents  a  very  marked 
ammoniacal  odour. 

M.  Vincent  has  sought  to  ascertain  to  what  substance  this  alka- 
linity was  due,  and  with  ihis  object  treated  the  alkaline  methylic 
alcohol  with  sulphuric  acid  uutil  completely  neutralized.  There 
was  formed  little  by  little  a  veiy  abundant  deposit  of  white  crystal- 
line matter.  This  deposit,  collected  and  di-ied  in  a  water-bath,  pre- 
sented all  the  characters  of  sulphate  of  methylamiue ;  it  vyas  extremely 
deliquescent,  and  insoluble  in  absolute  alcohol  and  methylic  alcohol. 
Dissolved  in  water  it  refused  to  crystallize,  and  the  sulphate  could 
-not  be  obtained  in  a  crystalline  form  except  from  the  midst  of 
methylic  alcohol,  in  which  it  is  insoluble.  Mixed  with  an  excess  of 
quicklime,  a  colourless  gas  was  disengaged  from  the  sulphate  under 
the  influence  of  heat,  which  was  collected  over  mercury.  This  gas 
was  strongly  alkaline,  and  burned  like  methylamine  with  a  livid 
j'ellowish  flame.  Cooled  in  ice  for  several  hours  it  gave  no  signs  of 
condensation,  such  as  would  have  occurred  had  it  contained  dimethyl- 
amine  or  trimethylamine.  The  addition  of  a  sniall  quantity  of 
water  to  a  test  tube  filled  with  this  gas  completely  dissolved  it,  and 
the  solution  so  obtained  was  strongly  alkaline ;  it  precipitated  the 
salts  of  cadmium  white,  and  an  excess  of  the  alkaline  liquor  did  nob 
dissolve  the  precipitate.  Finally  an  aqueous  solution  of  the  precipi- 
tated sulphate,  mixed  with  a  solution  of  sulphate  of  alumina,  gave 
upon  evaporation  a  crystallization  of  methylamine  alum  in  octahedral 
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crystals.  The  whole  of  these  different  characters  appear  to  the 
author  to  leave  no  doubt  as  to  the  formation  of  methylamine  under 
the  circumstances  indicated,  and  the  author  hopes  at  a  future  time 
'to  define  the  conditions  upon  which  these  changes  depend. 

Mr.  Grreville- Williams  had  previously  {Ohemical  Gazette,  Nov., 
1853)  recognized  tlie  formation  of  traces  of  methylamine  during  the 
distillation  of  cmde  acetate  of  lime,  but  the  conditions  under  which 
he  recognized  its  production  do  not  appear  to  the  author  identical 
with  those  referred  to  in  the  present  note. 

Report  on  Propylamine.  By  MM.  Baudrimont,  Boudet, 
Jungfleisch,  A  drian,  and  F.  Wurt2i.  (Journ.  Fharm.  Chim., 
4th  series,  xviL,  273.)  Attention  having  been  called  at  one  of  the 
meetings  of  the  Paris  Society  of  Pharmacjy  to  the  variable  character 
of  commercial  propylamine,  a  commission  was  appointed  to  report 
upon  the  subject.  In  treating  of  the  history  of  this  substance,  the 
report  states  that  propylamine  was  discovered  in  1850  by  Wcrtheim 
while  treating  narcotine  with  a  caustic  alkali  at  a  temperature  of 
220° ;  since  then  it  has  been  met  with  in  many  other  substances. 
In  1852  Winckler  noticed  it  in  ergotine.  In  1854  Wicke  found  it  in 
the  recently  opened  flowers  of  the  whitethorn  (Gratoegus  oxyacanthct). 
In  1855  Winckler  isolated  it  from  herring-brine.  In  1857  Dessai- 
giics  met  with  it  in  the  Chenopodium  vulvaria,  in  unputrefied  blood  of 
veal,  and  in  human  urine.  In  18G0  Girardin  and  Marchand,  during 
an  interesting  investigation  of  herring-brine,  found  in  it  a  consider- 
able proportion  of  propylamine.  In  1863  Wicke  asserted  that  this 
ammonia,  which  was  found  also  in  the  flowers  of  the  pear  and  the 
service-tree,  was  trimethylamine.  He  showed,  besides,  that  this  or- 
ganic alkali  exudes  constantly  from  the  leaves  of  Chenopodium  vulvar ia^ 
upon  which  he  recognized  glands  that  he  considered  to  be  the  organs 
of  secretion  of  the  trimethylamine.  He  showed  this  fact  by  opera- 
ting upon  the  vulvaria  raised  in  flower-pots,  covered  with  bell-glasses 
moistened  on  the  inside  with  water  acidulated  with  hydrochloric 
acid.  Ho  thus  obtained  in  one  night  enough  trimethylamine  to  give 
with  perchloride  of  platinum  an  orange-yellow  salt,  presenting  all 
the  cliaracters  of  a  double  chloride  of  platinum  and  trimethylamine. 
Ludwig  also  recognized  the  presence  of  this  ammonia  iu  wine,  the 
formation  of  wbich  ho  attributed  to  the  putrefaction  of  the 
ferment. 

All  these  authors  followed  the  same  process  to  obtain  the  "propy- 
lamine.*' The  substances  from  which  they  sought  to  obtain  it  were 
mixed  with  potash  or  lime,  the  mixture  submitted  to  distillation 
And  the  disengaged  gus  (a  mixture  of  ammonia,  "propylamine," 
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etc.),  collected  in  water  acidulated  with  hydrochloric  acid.  The 
solution  was  evaporated,  the  residue  treate.d  with  alcohol,  which 
only  dissolved  the  chloride  of  "  propylamine,"  and  this  was  after- 
wards decomposed  by  lime,  and  the  trimethylamine  collected  in 
water. 

In  1854  Dr.  Awenarius,  of  St.  Petersburgh,  thought  to  utilize 
this  product  in  therapeutics,  and  in  two  years,  from  1854  to  1856, 
he  treated  successfully  more  than  250  cases  of  acute  or  chronic 
rheumatism.  These  experiments  have  recently  been  repeated  by  Dr. 
Dujardin-Beaumetz,  with  similarly  satisfactory  results. 

The  "propylamine"  used  by  this  latter  physician  was  obtained 
from  herring-brine,  and  was  a  colourless  liquid  having  an  odour  sui 
generis  of  herring-brine  and  ammonia.  The  question  arises,  Was 
this  substance  really  propylamine  ?  The  reporters  think  not,  and 
consider  that  nearly  all  the  authors  who  have  treated  of  this  ques- 
tion have  mistaken  an  aqueous  solution  of  trimethylamine  for 
propylamine. 

The  propylamine  obtained  by  means  of  propylic  alcohol  by  Sylva, 
in  1869,  was  a  liquid  with  a  very  strong  ammoniacal  odour,  very 
alkaline,  inflammable,  colouring  cupric  solutions  blue,  precipitating 
alumina  from  its  solutions  and  redissolving  the  precipitate, — charac- 
ters which  also  belong  to  trimethylamine  and  its  isomer,  isopropy- 
lamine,  discovered  by  Gautier,  who  obtained  it  by  means  of 
isopropylcarbilamine : — 

N  O4H7+2  H2  0  =  O3  HgN+0  H2  O2. 

But  these  three  ammonias  differ  in  their  boiling-points  and  the 
crystalline  forms  of  their  salts.  So  that  while  trimethylamine  boils 
between  4°  C.  and  5^  C,  propylamine  boils  at  from  49°  to  50°  C,  and 
isopropylamine  from  31°  to  32°  0. 

The  opinion  of  the  reporters  is  confirmed  by  the  fact  that  experi- 
ments by  H.  Winckler  showed  trimethylamine  to  be  the  predominant 
body  in  the  numerous  mixture  of  bases  yielded  by' herring-brine. 
Winckler  also  showed  the  identity  of  trimethylamine  obtained  from 
brine  with  that  produced  synthetically,  not  only  by  direct  com- 
parison of  these  two  bodies,  but  also  by  the  characteristic  reac- 
tion with  iodide  of  methyl,  viz.,  the  immediate  formation  of  a 
crystalline  magma  of  rectangular  prisms  of  iodide  of  tetramethyl- 
ammonium. 

The  confusion  between  the  two  bases  has  been  caused  by  their 
isomerism,  both  of  them  having  for  their  formula  C3  Hg  N",  the  same 
as  isopropylamine  and  methylethylamine. 
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The  reporters  are  of  opinion  that  the  "  propylamine"  of  commerce 
is  a  complex  product,  containing  trimethylamine  and  ammonia  in  a 
variable  degree  of  concentration.  Therapeutics  is  thus  using  a  pro- 
duct of  varying  composition,  and  consequently  the  results  cannot 
always  be  the  same.  They,  therefore,  suggest  whether  it  would  not 
be  better  to  adopt  a  uniform  mode  of  preparation — for  instance,  that 
mentioned  above,  the  distillation  of  herring-brine  and  collecting  the 
product  in  acidulated  water,  etc., — or,  since  it  is  trimethylamine  that 
is  contained  in  the  brine,  to  prepare  that  ammonia  direct  by  means 
of  methylic  alcohol. 

In  the  latter  case  it  would  be  necessary  to  transform  the  methylic 
alcohol  into  iodide  of  methyl.  The  ether  so  obtained,  heated  under 
pressure  with  ammonia  would  give  crystals  of  iodide  of  tetramethyl- 
ammonium,  nearly  insoluble  in  cold  water.  These  should  be  washed 
with  distilled  water  to  remove  iodide  of  ammonium  that  may  have 
formed,  then  decomposed  with  lime,  and  the  gas  collected  in  water. 
A  solution  might  be  thus  obtained  which  could  be  titrated  like  an 
ordinary  ammoniacal  solution,  and  therapeutics  would  have  at  its 
disposal  a  product  of  constant  composition. 

But  it  would  be  better  still  to  replace  the  alkaline  solution,  which 
from  its  disagreeable  odour  is  taken  with  repugnance  by  patients,  by 
the  hydrochlorate  of  that  base,  which  is  nearly  inodorous,  and  has  a 
saline  taste.  Experiments  made  by  Dr.  Beaumetz  appear  to  indicate 
that  this  will  be  possible. 

The  commission  conclude  their  report  by  stating  that  commercial 
**  propylamine  "  is  a  solution  of  trimethylamine,  more  or  less  pure 
and  of  undefined  strength,  and  propose  to  replace  it  by  a  titrated 
solution  obtained  by  one  of  the  methods  mentioned  above,  or  by  the 
hydrochlorate  if  it  should  prove  that  the  effects  of  the  salt  are  the 
same  as  those  of  the  pure  alkali. 

Propylamine  or  Trimethylamine.  (Pharm.  Journ.,  3rd  series,  iii., 
t>61.)  Attention  having  been  directed  by  Dr.  Ringer  in  the  Medical 
Record  to  the  use  of  this  compound  ammonia  as  a  remedy  for 
rheumatiam,  and  the  fact  that  since  1854,  it  had  been  more  or  less 
used  in  medicine,  rendered  a  kuowledge  of  its  physiological  action 
and  medicinal  virtues,  as  well  as  the  precise  compound  indicated  by 
the  term  propylamine,  of  immediate  interest  to  the  pharmacist,  tlio 
following  remarks  were  published  in  the  Fharm,  Jowrn.  in  referonoe 
to  this  substance : — 

Propylamine  is  a  compound  or  substituted  ammonia  in  which  one 
of  the  thrtK)  molecules  of  hydrogen  belonging  to  ordinary  ammonia 
is  replaced  by  the  radicle  propyl  (or  trityl)  €3  H7,  the  third  member 
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of  the  ethyl  series  of  radicles ;  its  constitntion  being  represented  by 
the  formula—- 

rCsHy 
N-^  H 

IH 

Ifc  is  described  by  Mendins,  who  first  prepared  it,  as  a  very  mobile, 
colourless  liqnid,  possessing  a  strong  ammoniacal  odour,  boiling  at 
50°,  dissolving  in  water  with  evolution  of  beat,  specific  gravity  '7134 
at  21°  C. 

Witb  acids,  propylamine  forms  cry  stall  izable  salts,  tbe  sulpbate 
being  deliquescent,  and  tbe  bydrocblorate,  N  C3  Hg  H  CI,  very 
deliquescent,  freely  soluble  in  alcobol,  but  almost  insoluble  in 
etber. 

The  method  first  adopted  to  obtain  propylamine  was  the  hydrogen- 
ation  of  ethel  cyanide  or  propionitrile,  a  compound  intermediate  be- 
tween the  ordinary  alcohol  of  the  alcohol  seiies  and  the  propionic 
acid  of  the  parallel  series  of  acids.  For  this  purpose  3G  parts  by 
weight  of  ethyl  cyanide,  500  parts  alcohol,  200  parts  water,  and  500 
parts  of  a  20  p.  c.  solution  of  hydrochloric  acid,  were  mixed  and  made 
to  act  upon  metallic  zinc  added  in  excess,  the  whole  being  distilled, 
and  the  distillate  mixed  with  400  parts  more  hydrochloric  acid,  and 
poured  back  again  upon  the  zinc  remaining  undissolved.  After  again 
distilliijg  to  get  rid  of  alcohol,  excess  of  caustic  soda  was  added  to 
the  residue,  and  then  the  propylamine  was  distilled  ofi"  together  with 
water. 

Besides  this  normal  propylamine  there  is  another  compound 
of  the  same  composition  called  isopropylamine. 

(CH(CH3)3 
N    H 

'h 

This  boils  at  about  32°  C  The  hydrochlorate  crystallizes  in  cubes, 
while  that  of  the  normal  propylamine  forms  square  plates. 

Another  isomer  of  propylamine  is  trimetbylamine,  an  ammonia  in 
which  each  of  the  three  molecules  of  hydrogen  is  replaced  by  methyl, 
its  constitution  being  represented  by  tbe  formula — 


CH, 
GIL 


N     C  Hs 


■^3 

This   substance   was   formerly  mistaken  for   true   propylamine   or 
tritylamine  ;  and  it  seems  probable  that  in  regard  to  the  remedy  now. 
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proposed  to  be  tised  in  tlie  treafmeut  of  rlietimatism,  the  same  kind 
of  confusion  still  prevails.  Tinmetliylamine  is,  Lowever,  a  substance 
very  different  from  propylaonne.  It  is  an  oily  liquid  wiih  a  strono^ 
odour  of  stale  fish,  and  boils  at  9°  C.  Tins  substance  was  first 
obtained  by  Hofmann,  by  the  action  of  ammonia  upon  methyl 
iodide.  It  also  exists  in  herring-brine,  ergot  of  rye,  and  several 
plants,  and  is  apparently  one  of  the  products  of  the  putrefaction  of 
nitrogenous  substances,  such  as  urine,  guano,  dough,  fish,  etc. 

The  dii'cctions  given  in  Wood  and  Bache's  Uuited  States  Dispen- 
satory for  the  preparation  of  propylamine  from  herr-ing-bi-iue,  on 
the  authority  of  Professor  Procter,  clearly  point  to  triraethyl amine  ; 
and  it  was  from  the  same  source  that  in  18-50  Wertheim  obtained  the 
base  to  which  he  gave  the  name  of  propylamine  in  the  first  instance. 
It  would  appear,  moreover,  from  the  accounts  given  of  the  substance 
used  under  the  name  of  propylamine  that  it  was  really  its  isomer 
trimethylamine  that  was  referred  to.  The  physical  characters  of 
these  two  substances  are  very  distinct,  and  even  the  smell  of  propyl- 
amine is  said  to  be  very  different  fi-om  the  herring-like  odour  of 
trimethylamine,  so  that  there  would  not  be  much  difficulty  in  settling 
this  point. 

M.  Adrian  and  M.  Dassaigne  recommend  the  use  of  an  hydro- 
chlorate  of  the  base  as  being  more  convenient  than  the  solution. 

Propylamine.  In  Ij  Union  MScUcale,  March  22,  M.  E.  Perret 
gives  a  metliod  of  preparing  propylamine  "  always  pure  and  good," 
a  good  deal  of  what  has  been  sold  ander  that  name  being  apparently 
nothing  more  than  stinking  ammoniacal  compounds  of  different 
kinds.  The  proceeding  consists  in  sotting  in  fermentation  the 
digestive  apparatus  of  cows,  calves,  sheep,  or  oxen  (after  having 
cut  ifc  up  and  washed  it^,  with  four  or  at  most  six  times  its  weight 
of  water,  and  one-fifteenth  of  dry  carbonate  of  potash  or  soda,  at  a 
temperature  of  59°  to  64-5°  P.,  during  thirty-two  to  thirty-six  hours. 
The  magma  is  passed  through  an  open  wire  sieve,  and  to  the  liquid 
obtained  is  added  half  its  volume  of  caustic  soda  (soapmakers'  lees 
at  40°).  The  mixture  is  then  put  into  a  retort,  and  distilled  very 
Blowly.  The  methylic  gas  escapes  first  in  great  abundance,  and  the 
mass  swells  up  considerably ;  the  heat  is  moderated,  and  this 
reaction  ended,  propylamine,  mixed,  very  slightly  however,  with 
methylic  and  ammoniacal  gases,  passes  over.  It  is  wholly  contained 
in  the  first  eighth  part ;  that  is  to  say,  if  there  be  eight  parts  of  the 
solution,  all  the  base  will  bo  in  the  first  part.  It  is  now  satiimted 
with  hydrochloric  acid,  and  the  filtered  solulion  is  ovaponitcd  to 
dryness.     The  diy  hydrochloratc  is  pounded  with  three  times  its 
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■weigM  of  caustic  soda  (lees  at  40°),  then  distilled  in  a  retort  pro- 
vided with  a  tube  which  reaches  the  surface  of  distilled  water 
placed  in  the  receiver.  The  propylamine  dissolves  in  this,  and 
saturates  the  water ;  and,  when  the  bubbles  pass  off  at  the  surface 
of  the  water  without  being  dissolved  in  it,  the  receiver  is  changed 
and  fresh  water  is  employed.  This  solution  is  clear,  limpid,  and 
has  an  ammoniacal  odour,  accompanied  by  a  smell  of  brackish 
water,  which  is  extremely  unpleasant,  but  passes  off  quickly.  It 
furnishes  all  the  reactions  described  by  Wertheim,  who,  in  1850, 
made  a  research  on  this  base ;  it  crystallizes  well  with  acids, 
forming  definite  salts  with  four  equivalents  of  water.  The  salts — 
sulphates,  hydrochlorates,  and  gallates — crystallize  with  the  greatest 
facility  in  prisms  of  four  flattened  planes,  and  in  biilliant  needles. 
They  have  no  odour,  and  a  fresh  flavour  which  is  not  disagree- 
able. 

Trimethylamine  (Propylamine).  F.  Wurtz.  (L' Union  FharmO' 
ceutique,  xiv.,  101.)  In  1849,  M.  Ad.  Wurtz,  while  studying  the 
products  of  the  distillation  of  cyanic  ethers  with  alkalies,  noticed 
that  they  gave  rise  to  the  formation  of  an  alkaline  carbonate 
and  a  new  base,  similar  to  ammonia  in  its  properties,  but  differing 
from  ammonia  in  the  substitution  of  an  alcohol  radical  for  hydro- 
gen. This  first  discovery  was  completed  by  Hofmann,  who  showed 
that  the  bases  of  Wurtz  were  produced  directly  by  the  action  of  hydri- 
odic  ether  upon  ammonia,  and  that  in  this  latter  action  there  were 
formed  bases  hitherto  unknown,  and  derived  from  ammonia  by  the 
substitution  of  two  and  of  three  atoms  of  an  alcohol  radical  for 
hydrogen.  Going  still  further,  he  obtained  hydrates  of  ammonium 
in  which  the  four  atoms  of  hydrogen  had  been  replaced. 

All  the  products  of  substitution  derived  from  the  ammonia  type, 
N  Hg,  were  called  compound  ammonias,  while  the  radicals  derived 
from  the  type  ISTH^  were  called  compound  ammoniums.  The 
latter  exist  only  in  the  state  of  combination,  as  for  example  the 
iodide  of  tetramethylamraonium ;  they  exist  also  as  hydrates.  The 
compound  ammonias,  on  the  contrary,  exist  in  the  free  state,  like 
ammonia. 

These  ammonias,  in  their  turn,  may  be  subdivided, — according  as 
the  hydrogen  is  partly  or  entirely  replaced  by  the  alcohol  radicals, 
— into  "  primary  "  ammonias,  if  the  substitution  is  of  a  single  atom, 
as  in  methylamine — 

N^      H 
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"secondary,"  when  two  atoms  have  been  substituted,  as  in  dimethyl- 
amiue, — 

CH3 

H 

"tertiary,"  as  in  trunethylamine, — 

(CH3 

and  finally  quaternary  ammonias,  when  four  atoms  of  hydrogen 
have  been  replaced ;  as  for  instance  in  hydrate  of  tetrameth^-l- 
ammonium. 


In  general,  the  primary  ammonias  are  obtained  by  the  decompo- 
sition of  cyanic  ethers  under  the  influence  of  caustic  potash 
(Wurtz),  or  by  the  action  of  ammonia  upon  the  iodides  or  bro- 
mides of  the  alcohol  radicals  (Hofmann).  A  primary  ammonia, 
reacting  upon  the  iodides  or  bromides  of  alcohol  radicals,  will 
form  a  secondary  ammonia;  while  the  tertiary  and  quaternary 
ammonias  are  in  their  turn  formed  by  the  reaction  of  a  secondary 
or  tertiary  ammonia  upon  these  iodides  or  bromides. 

The  compound  ammonias  are  also  produced  in  the  dry  distilla- 
tion of  certain  nitrogenous  matters.  Thus,  caffeine  yields  methyl- 
ami  ne,  and  codeine  methylamine  and  trimethylamine.  This  latter 
base  is  also  met  with  in  certain  plants ;  and  in  this  case  it  has 
received  in  error  the  name  of  propylamine. 

The  alkaline  character  of  the  products  discovered  by  A.  Wurtz, 
soon  gave  rise  to  the  idea  that  they  would  have  a  marked  action 
upon  the  human  system.  Dr.  Awenarius,  of  St.  Petersburg,  was 
the  first,  in  1854,  to  employ  one  of  these  ammonias,  propylamine,  in 
therapeutics,  in  the  treatment  of  acate  articular  rheumatism.  From 
St.  Petersburg  the  use  of  propylamine  spread  to  America,  Belgium, 
and  Italy.  Although  in  Franco  the  experiments  of  Awenarius  were 
known,  the  employment  of  this  medicament  did  not  become  general 
there.  Isolated  trials  were  made  in  1863,  by  Dr.  Desnos  of  Paris, 
and  by  Professor  Coze  of  Strasburg.  It  was  only  recently  that 
Dr.  Dujardin-Beaumotz  repeated  with  great  success  the  experi- 
ments of  Dr.  Awenarius. 
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The  disagreeable  odour  of  the  solution  sold  under  the  name  of 
•'propylamine,"  which  is  really  a  solution  of  triraetliylamine,  and 
its  variable  strength,  suggested  to  Dr.  Eeauractz  the  substitution  of 
the  hydrochl orate  of  triraetliylamine,  which  is  nearly  inodorous,  for 
the  alkaline  solution.  This  salt  has  been  prepared  by  M.  F.  Wurtz, 
in  the  laboratory  of  the  Pharmacie  Central e,  and  in  trials  by  Dr. 
Beaumetz,  has  given  the  best  results.  Instead  of  preparing  it  from 
herring-brine,  M.  Wurtz  has  obtained  it  directly  by  synthesis,  the 
process  adopted  being  the  transformation  of  iodide  of  methyl  into 
iodide  of  tetramethylammonium  under  the  influence  of  pressure  and 
heat.  The  iodide  of  tetramethylammonium,  a  salt  perfectly  crystal- 
lizable,  is  decomposed  by  caustic  potash.  The  trimethylamine  which 
is  given  off  is  collected  in  water  slightly  acidulated  with  hydro- 
chloric acid.  By  evaporation  this  solution  crystallizes  in  long  white 
tables,  soluble  in  water  in  all  proportions  ;  soluble  in  alcobol,  ether, 
and  glycerin ;  insoluble  in  chloroform.  This  salt  being  very  hygro- 
scopic, it  is  preferable  in  preparing  it  for  therapeutic  use,  to  melfe 
and  run  it  into  the  form  of  plates,  which  are  slightly  yellow,  and 
have  a  fresh  saline  taste.  Its  solubility  in  strong  alcohol  is  utilized 
in  purifying  the  hydrochlorate  of  trimethylamine,  and  separating 
from  it  any  hydrochlorate  of  ammonia  it  might  contain. 

On  Propylamine  and  Trimethylamine  in  Therapeutics.  Bj  A. 
Gubler.  (Journ.  Fharm.  Chini.,  4th  series,  xvii,,  226.)  It  is 
scarcely  thirty  years  since  that  these  two  artificial  alkaloids  made 
their  entry  into  the  materia  medica,  through  the  efforts  of  a  learned 
and  able  physician  of  St.  Petersburg,  aod  meanwhile  their  exist- 
ence remained,  so  to  speak,  ignored  by  the  majority  of  practitioners 
down  to  the  middle  of  last  year. 

The  experiments  of  Awenarius,  commenced  in  1854,  and  pub- 
lished two  years  afterwards,  were  remarked  by  only  a  small  number 
of  observers,  among  whom  may  be  mentioned  a  learned  Belgian,  V. 
Guibert,  to  whom  therapeutics  is  indebted  for  a  valuable  work  on 
the  new  medicaments.  Some  years  later,  another  Russian  physician, 
Kaleniezenko,  attached  himself  specially  to  the  investigation  under- 
taken by  his  fellow-countryman  Awenarius,  and  published  an  inter- 
esting monograph  on  the  "  Medicaments  Propylamiques."  But 
"whilst  his  predecessor  had  applied  propylamine  to  the  treatment  of 
acute  febrile  maladies,  and  especially  of  rheumatism,  Kaleniezenko 
only  recognized  in  the  propylamine  medicaments  an  alterative  action 
which,  according  to  him,  they  could  exercise  upon  chronic  com- 
plaints, particularly  upon  the  manifestations  of  .scrofulous  and 
tuberculous  diatheses.     In  his  opinion  cod  liver  oil  owes  its  power 
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to  the  volatile  alkaloids  tli.it  it  contains,  and  the  substances  wliich 
number  these  ammonias  among  their  constituent  principles  would 
possess  the  same  efficacy.  The  idea,  though  ingenious,  is  neither 
proven  nor  probable. 

These  investigations  were  not  sufficient  to  establish  tlie  new  medi- 
camcntB.  It  was  not  until  1872  that  in  Italy  an  original  memoir 
appeared  on  the  question,  and  about  the  same  time  an  important 
woi'k  on  the  subject  was  published  iu  America.  These  publications 
piqued  the  curiosity  of  the  English  and  French  doctors  to  sach  an 
extent  that  the  tliera[ieutic  study  of  propylamine  has  become  the 
principal  object  of  a  great  number  of  medical  men  oji  both  sides  of 
the  Channel.  Among  these  investigators,  Dr.  Dujardiu-Beaumetz, 
well  known  by  his  publications  upon  the  employment  of  phosphor- 
ated preparations  in  the  treatment  of  paralysis,  as  well  as  by  a  more 
recent  work  upon  the  febrifuge  action  of  carbazotate  of  ammonia, 
hastened  to  verify  the  assertions  contained  in  the  Indiana  Medical 
Gazette.,  and  reproduced  in  the  Medical  Press  and  Circular,  and  his 
exami)le  has  been  followed  by  many  of  his  confreres.  But  before 
referring  to  the  results  announced  in  France  and  other  countries,  it 
will  be  well  to  recapitulate  in  a  few  words  the  origin,  composition, 
and  physical  and  chemical  properties  of  the  new  medicament. 

Propylamine  is  an  excessively  volatile  liquid,  having  a  strong  and 
penetrating  odour,  analogous  to  that  of  ammonia,  but  which, 
diffused  in  the  air,  becomes  similar  to  that  of  herring-brine  or  sar- 
dines. It  dissolves  in  water,  which  it  renders  strongly  alkaline  ; 
combines  energetically  with  acids,  and  forms  salts,  generally  soluble 
in  water  and  in  alcohol,  and  capable  of  exhaling  a  fishy  odour  when 
heated  or  treated  with  a  fixed  alkali.  This  alkaloid  is  met  with  in 
the  flowers  of  the  hawthorn,  the  fruit  of  the  service-tree,  in  several 
chenopodia,  in  ergot,  human  blood  and  urine,  and  cod  liver  oil. 

Propylamine  and  trimethylamine  are  isomerous  ;  their  fonnula  is 
C3  Hg  N,  but  a  different  structure  is  attributed  to  each  of  these  sub- 
stances. The  first  would  be  represented  by  ammonia,  N  Hg,  of 
which  one  atom  of  hydrogen  has  been  replaced  by  one  molecule  of 
propylene,  C3  Hy ;  whilst  in  the  second,  tliree  molecules  of  methyl, 
C  H3,  would  be  substituted  for  three  atoms  of  hydrogen.  Tlieso 
differences  of  gron])ing  are  ne(!0ssarily  in  accord  with  differences  in 
the  chemical,  physical,  and  pliysiological  propci-tics. 

The  two  forms  of  C3H9N  usually  accompany  each  other  in 
nature,  and  this,  addcnl  to  their  extreme  volatility  and  the  facility 
with  which  they  undergf)  change,  renders  their  extraction  and  iso- 
lation very  difficult.     So  that  hitherto  they  have  been  obtained  in  a 
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state  of  mixture,  and  probably  associated  -witli  many  other  analogous 
products,  tbat  is  to  say,  other  compound  ammonias.  Besides,  they 
have  only  been  collected  in  more  or  less  concentrated  aqueous  solu- 
tions, either  by  reason  of  the  process  of  extraction,  or  because  of  the 
impossibility  of  preserving  in  the  free  state  liquids  so  volatile  as  pro- 
pylamine and  trimethyl amine,  the  first  of  which  boils  at  45°  C,  and 
the  second  at  5°  C,  or  perhaps  even  a  little  lower.  It  is  not,  there- 
fore, truly  speaking,  either  pure  propylamine  or  pure  trimethylamine 
which  has  been  administered  by  therapeutists.  Hence  it  may  be 
understood  what  doubts  and  objections  the  announced  results  raise, 
when  they  are  attributed  to  some  one  of  supposed  active  artificial 
alkaloids  in  complex  liquids,  employed  on  various  occasions  during 
twenty  years,  first  by  Awenarius,  then  by  Guibert  and  Kalenie- 
zenko,  and  latterly  by  Gaston,  Namias,  and  some  French  physicians. 

Further,  the  existence  of  propylamine  itself  in  the  complex  sub- 
stance used  in  medicine,  has  been  rendered  doubtful  by  most  com- 
petent men.  Thus,  Hofmann  has  vainly  sought  this  alkaloid  in 
herring-brine,  where  he  has  only  found  its  isomer,  trimethylamine. 
Silva,  indeed,  has  succeeded  in  obtaining  propylamine,  but  only  in 
small  quantities,  which  proves  that  it  is  present  in  but  small  propor- 
tion, or  else  that  it  easily  undergoes  transformation.  The  uncer- 
tainty is  still  f  ui*ther  increased  when  it  is  remembered  that  according 
to  the  richness  of  the  brine  submitted  to  distillation  in  the  presence 
of  caustic  potash  to  drive  ofi'  the  volatile  alkaloids,  and  according 
to  the  manner  in  which  the  operation  is  conducted,  solutions  more 
or  less  charged  with  the  active  principles  would  be  obtained. 

The  researches  of  M.  Petit  upon  this  point  have  given  some 
curious  information.  He  has  submitted  to  alkalimetric  examination 
different  products  sold  under  the  name  of  propylamine,  and  com- 
municated the  following  results  : — 

In  using  a  sulphuric  solution,  of  which  one  cubic  centimetre 
would  saturate  exactly  0*06  gram  of  propylamine,  it  required  0"2 
c.c.  of  the  acid  solution  to  neutralize  1  gram  of  propylamine  F ; 
0'3  c.c.  for  the  same  quantity  of  propylamine  P  ;  0*6  for  sample  D  ; 
1*2  c.c.  for  propylamine  A ;  and  2*5  c.c.  for  that  which  he  desig- 
nates by  the  letter  S.  So  that  propylamine  S,  which  contained  0'15 
c.c.  of  alkaloids  per  gram,  was  more  than  ten  times  richer  than 
propylamine  P,  which  only  contained  0  012  gr.  There  is,  therefore, 
no  parallel  to  be  established  between  medicaments  so  dissimilar. 

To  all  these  causes  of  error  or  doubt  M.  G abler  believes  another 
is  to  be  added.  According  to  his  observations  upon  products  from 
various  sources,  and  especially  upon  a  propylamine  solution,  con- 
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taming  0*075  gi\  of  alkaloids  per  gram,  sent  him  hy  M.  Petit,  pro- 
pylamine and  trimethylamine,  in  tlie  presence  of  light  and  in  contact 
with  the  atmosphere,  are  transformed  gradually,  and  even  rather 
rapidly,  into  ordinary  ammonia,  N  Hg,  and  into  one  or  more  pro- 
ducts representing  Cg  Hg.  In  fact,  the  propylamine  solutions  when 
first  obtained,  exhale  a  peculiar  sweetish  and  slightly  aromatic 
odour,  related  to,  yet  very  different  from,  that  of  ammonia,  whilst 
after  several  days  they  give  off  the  sharp  piquant  odour  of  the 
volatile  alkali,  and  appear  at  last  to  contain  only  pure  ammonia.  Is 
it  necessary  after  this  to  urge  that  results  obtained  with  agents  so 
variable  in  strength,  and  differing  so  much  in  chemical  composition, 
must  have  been  uncertain  and  little  comparable  with  each  other  ? 
The  following  represents  what  is  most  clear  among  the  assertions 
put  forth  by  experimenters  upon  the  physiological  action  and  thera- 
peutical effects  of  propylamine  and  trimetbylamine,  or  rather  of 
propylamic  solutions : — 

According  to  experiments  made  upon  himself,  Guibert  concluded 
that  propylamine  is  a  slight  excitant  for  the  skin,  caustic  for  the 
mucous,  and  a  hyposthenisant  for  the  arterial  system  ;  the  fact  being 
that  it  slightly  reddened  the  external  tegument,  caused  a  sensation 
of  heat  or  burning  in  the  primce  vice,  and  diminished  the  pulse. 
But  new  experiments  are  required  to  assign  to  this  lowering  its 
proper  signification. 

The  recent  observations  of  Namias  upon  this  subject  do  not  re- 
solve the  problem ;  but  he  has,  however,  recognized  not  only  a 
diminution  of  the  number  of  beats  of  the  heart,  but  also  a  lowering 
of  the  temperature  and  an  increase  of  the  aqueous  diuresis,  so  much 
BO  that  he  has  compared  propylamine  to  digitalis,  over  which  it  has, 
according  to  him,  an  incontestable  superiority.  But  he  recognizes 
that  the  pulse,  slackened  by  propylamine,  loses  at  the  same  time  its 
force  and  fulness,  which  would  signify  a  diminution  of  vascular  ten- 
sion, and  suggest  that  the  circulatory  retardation  is  not  obtained  by 
the  same  mechanism  in  both  cases. 

Awenarius  was  the  first  to  make  application  of  propylamine  in 
therapeutics.  He  employed  it  in  articular  and  visceral  acute  and 
chronic  rheumatisms,  in  prosopalgia  as  well  as  in  hemiplegia  and 
paraplegia.  Notwithstanding  the  good  results  obtained,  in  1854,  by 
the  St.  Petersburg  physician,  and  the  importance  accorded  to  pro- 
pylamine medicaments  in  general  in  the  interesting  monograph  pub- 
lished by  Kaleniezcnko,  propylamine  remained  without  employ  in 
other  countries  until  1872,  when  it  was  submitted  to  fresh  experi- 
ments in  Italy  and  America. 
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Dr.  John  M.  Gaston,  of  Indiana,  following  the  example  of  Awen- 
arius,  applied  the  artificial  alkaloid  in  the  treatment  of  acute  articu- 
lar rheumatism.  Namias,  of  Venice,  g aided,  on  the  contrary,  by 
his  own  researches,  used  it  as  a  substitute  for  digitalis  and  its  active 
principle,  in  cases  where  he  sought  to  moderate  the  circulation  and 
augment  the  urinary  flow, — that  is  to  say,  in  organic  affections  of 
the  heart  and  the  resulting  dropsies.  More  rarely,  propylam.ine 
appeared  to  him  to  stimulate  the  sudoral  secretion. 

]n  continuation  of  these  labours  appeared  the  researches  of 
Dujardin-Beaumetz,  Besnier,  and  several  other  French  physicians. 
According  to  the  first  of  these  observers,  propylamine  is  not  only, 
as  his  predecessors  believed,  a  sedative  of  inflammation  after  the 
manner  of  quinine,  but  an  agent  of  sideration  for  pain — a  moans  of 
"  extinguishing  rheumatism  locally,"  and  of  repressing  the  first 
attacks.  An  attentive  and  prolonged  consideration  of  the  facts  does 
not  allow  M.  Gubler  to  share  the  convictions  of  M.  Beaumetz.  His 
experience,  fortified  by  that  of  others,  reduces  the  role  of  propyla- 
mine to  that  of  a  palliative  of  articular  phlogosis,  and  of  the  py- 
rexia of  rheumatism,  not  preventing  relapses,  and  not  having  the 
desired  heroic  power. 

As  a  topical  application  to  the  skin,  Guibert  recommends  pure  pro- 
pylamine to  be  used.  For  the  mucous  passages  it  should  be  used 
more  or  less  diluted. 

Internally,  Awenarius  gave  it  in  doses  of  from  1  to  4  grams  or  more 
in  125  grams  of  distilled  water,  aromatized  by  an  oleo-saccharate  of 
peppermint.  This  maximum  dose  has  hardly  been  reached  by  other 
clinicians.  Dr.  Gaston  gave  50  to  100  drops  in  250  grams  of  distilled 
water  in  spoonful  doses  every  two  hours.  But  Namias  has  not  ex- 
ceeded 2  grams  in  twenty-four  hours,  and  Dujardin-Beaumetz  stops 
at  1*50  grams  in  an  aromatized  draught.  M.  Gubler  himself  pre- 
scribes it  in  doses  varying  from  1  to  3  grams  in  a  draught  consisting 
of  distilled  peppermint-water  and  syrup  of  bitter-orange  peel.  Even 
with  the  dose  of  8  grams  he  has  only  obtained  obscure  pbysiological 
effects,  and  a  lowering  of  the  circulation  so  slightly  marked  and  in- 
constant that  he  cannot  affirm  that  it  was  a  consequence  of  the 
action  of  the  medicament.  In  one  case,  on  the  contrary,  he  thought 
he  observed  a  general  stimulant  action,  characterized  by  peripheral 
warmth,  pricking  of  the  skin,  a  sudoral  and  humid  tendency,  and 
movements  of  the  limbs.  But  he  does  not  draw  any  formal  con- 
clusions fi'om  this  case,  although  it  appears  natui*al  to  expect  stimu- 
lant effects  from  substances  so  near  to  ammonia  and  capable  of 
altering  progressively  into  that  volatile  alkah. 
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M.  Gubler's  provisional  conclusion  is,  that  the  concordant  facta 
observed  in  Russia,  Italy,  the  United  States,  and  France,  authorize 
the  belief  that  the  propylamine  solutions  exercise  a  favourable  influ- 
ence upon  rheumatism  and  the  phenomena  of  circulatory  excitation  ; 
that  demonstration  of  this  therapeutic  action  has  not  yet  been  fur- 
nished, and  that  truly  scientific  experiments  upon  the  subject  cannot 
be  made  until  we  are  in  possession  of  one  or  more  well  defined  and 
always  identical  substances.  Ah^eady  M.  Adrian  has  been  able  to 
obtain  the  hydrochlorate  of  propylamine  free  from  ammonia  salt,  and 
recently  laid  a  fine  specimen  of  it  before  the  Societe  de  Therapeu- 
tique  at  Paris. 

Therapeutic  and  Physiological  Action  of  Trimethylamine  and 
its  Hydrochlorate.  M.  Dujardin-Beaumetz.  (L'Unio7i  Phar- 
maceutiq7ie,  xiv.,  140.)  The  author,  in  his  researches,  has  occupied 
himself  exclusively  with  the  action  of  trimethylamine  upon  acute 
articular  rheumatism,  and  the  therapeutic  results  which  he  has  ob- 
tained may  be  summarized  as  follows  : — 

Trimethylamine  appears  to  act  upon  the  painful  phenomena  and 
the  febrile  symptoms.  In  many  cases,  twenty- four  hours  after  its 
administration  a  considerable  abatement  of  the  articular  pains  is 
noticed  ;  then,  gradually,  a  lowering  of  the  temperature  and  of  the 
pnlse.  Sometimes  the  rheumatism  is  abruptly  checked  in  its  pro- 
gress, and  the  attack  suppressed  in  four  or  five  days.  In  other  cases, 
which  are  the  more  numerous,  the  malady  is  not  so  suddenly  arrested, 
and  slight  articular  attacks  continue  to  occur  ;  the  curve  of  tempera- 
ture gradually  descends,  and  at  the  end  of  ten  or  fifteen  days  the 
cure  is  complete.  With  this  diminution  of  fever  and  heat  a  notable 
augmentation  of  urine  is  observed  in  some  cases  as  well  as  more 
abundant  perspiration.  The  appetite  also  in  certain  cases  is  very 
considerably  increased.  The  medicament  is  administered  in  doses 
of  from  50  centigrams  to  2  grams  when  the  commercial  "propyla- 
mine" is  used,  and  from  50  centigrams  to  1"50  grams  when  the 
hydrochlorate  of  trimethylamine  is  administered.  In  these  doses  it 
i-H  always  well  supported.  It  sometimes  causes  slight  diarrhoea,  and 
sometimes  a  sensation  of  warmth  in  the  pharynx  and  stomach. 

The  effects  of  the  trimethylamine  are  more  obvious  according  to 
the  acutenoss  of  the  rheumatism.  The  sharper  the  attack,  the  more 
intense  the  febrile  symptoms,  and  the  greater  the  tendency  U)  spread, 
jlie  more  powerful  appears  to  bo  its  action.  This  is  diminished  wliea 
the  rheumatism  is  subacute,  and  nearly  ceases  when  the  afiection 
passes  to  the  chronic  state.  In  blennorrhagic  rheumatism  the  action 
of  trimethylamine  is  doubtful.     The  complications  which  may  oocnr 
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in  the  course  of  acute  articular  rheumatism  do  not  contra-indicate 
ti'eatment  bj  trimethylamine. 

It  must  not  be  concluded  from  what  precedes  tliat  trimethylamine 
will  heal  every  case  of  acute  articular  rheumatism.  M.  Beaumetz 
particularly  insists  upon  this  point,  that  tbe  method  laid  down  is  not 
an  absolutely  sovereign  remedy;  and  he  has  shown  that  in  certain 
cases  of  decided  acute  articular  rheumatism  trimethylamine  has 
completely  failed.  But  he  affirms  that  if  the  results  obtained  by 
this  new  therapeutic  agent  be  compared  with  those  produced  by  a 
different  treatment  (sulphate  of  quinine,  alkalies  in  full  doses, 
revulsives,  bleeding,  etc.),  the  advantage  remains  with  trimethyl- 
amine. The  failures  are  not  more  frequent  with  the  new  remedy 
than  with  others. 

The  physiological  action  has  also  occupied  the  attention  of  M, 
Dujardin-Beaumetz,  and  he  has  shown  that  the  effects  noticed  by 
Guibert  of  Brussels,  Coze  of  Strasburg,  and  ISTamias  of  Venice,  were 
conformable  to  the  results  of  his  own  experiments.  Trimethyl- 
amine and  its  salts  lower  the  number  of  pulsations,  diminish  the  tem- 
perature, as  well  as  increase  the  quantity  of  urine  secreted  in  twenty- 
four  hours ;  it  would,  therefore,  be  a  superior  antifebrile  remedy. 

Recently  it  has  been  attempted  to  compare  the  action  of  hydro- 
chlorate  of  ammonia  with  that  of  hydrochlorate  of  trimethylamine  ; 
but  according  to  the  researches  of  M,  Beaumetz,  this  analogy  does  not 
exist  either  in  a  therapeutic  or  physiological  point  of  view.  In 
acute  articular  rheumatism,  hydrochlorate  of  ammonia,  even  in  a 
dose  of  three  grams  daily,  has  no  influence  upon  the  progress  of  the 
malady.  The  action  upon  animals  is  also  dissimilar.  In  a  dose  of 
one  gram,  hydrochlorate  of  ammonia  induces  in  rabbits  epileptiform 
convulsions,  causing  rapidly  the  death  of  the  animal ;  whilst  hydro- 
'  chlorate  of  trimethylamine,  administered  in  doses  of  even  six  grams, 
has  no  toxic  action,  and  gives  rise  to  no  nervous  phenomena. 

Hitherto  the  observations  resulting  from  the  application  of  this 
new  medicament  confirm  the  statements  advanced  by  M.  Dujardin- 
Beaumetz  ;  but  further  experiments  are  required  in  order  to  ascer- 
tain whether  the  hopes  founded  upon  these  first  results  are  in 
conformity  with  facts. 

Mixture,  Solution,  Syrup,  and  Pills  of  Hydrochlorate  of  Propyl- 
amine (Trimethylamine).  {Wnion  Fharmaceutique,  xiv.,  29.) 
Hydrochlorate  of  trimethylamine  is  administered  in  doses  reaching 
to  one  gi'am  daily.  In  the  following  pharmaceutical  formulse  the 
proportions  are  indicated,  and  the  doses  may  be  varied  by  the  physi- 
cian according  to  the  necessities  of  the, case  he  has  to  treat. 
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Mixture. 

9>    Hydrochlorate  of  Trimethylamine       .     0-50  centigr. 
Eau  de  Tilleul      ....  100-00  grams. 

SjTup  of  Bitter  Orange  Peel         .         .30-00 

A  table- spoonful  to  be  taken  daily.  Each  dose  will  contain  75  milli- 
grams of  the  hydrochlorate. 

Solution. 

p,    Hydrochlorate  of  Trimetliylanmie      .         .     5  grams. 
Distilled  Water 195       „ 

A  table- spoonful  in  a  litre  of  decoction  of  couch  grass  to  be  taken 
daily.     Each  table-spoonful  will  contain  50  centigrams  of  the  salt. 

Syinip. 

p,    Hydrochlorate  of  Trimethylamine    .         .     20    grams. 
Syrup  of  Bitter  Orange  Peel     .         .         .990 

A  table-spoonful  to  be  taken  daily  in  a  litre  of  decoction.  Each 
table- spoonful  will  contain  50  centigrams  of  the  salt. 

Pills. 

P>    Hydrochlorate  of  Trimethylamine           .     2-50   grams. 
Guimauve  Powder           .         .         .         .7*00        „ 
Honey q.  s. 

Divide  into  100  jjills  and  cover  with  balsam  of  tolu  according  to 
Blancard's  process.  Each  pill,  weighing  10  centigi*ams,  will  contain 
25  milligrams  of  hydrochlorate.  Two  pills  to  be  taken  every  two 
hours. 

Th3  hydrochlorate  of  trimethylamine  being  very  hygroscopic  the 
tolu  covering  is  indicated  as  being  the  most  convenient. 

No  formula  is  given  for  external  use,  medical  men  not  having  yet 
made  experiments  with  the  hydrochlorate  in  this  direction. 

Propylamine  in  Rheumatism.  M.  Dujardin-Beaumetz. 
(Iji'it.  Med.  Jmirn.,  1878,  i.,  92,  from  Oazette  Hehdomadaire.)  The 
autlior,  after  giving  the  results  of  his  experience  of  the  treatment  of 
acute  rheumatism  by  this  substance,  proposes  the  following  formula 
for  its  administration  : — 

R    Propylamine   ....        0*26  to  1-26  grams. 

Elderflower  Water 120  grams. 

EsHcnco  Aniseed 91  grams. 

Symp  of  Morphia 80  grams. 

Mix. 

The   syrup   of   morphia  may   be  omitted  if  desired.     Patients 
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willingly  take  this  medicine,  the  taste  of  which  is  said  not  to  be  d^'e- 
agreeable,  notwithstanding  its  disgusting  odour.  The  dose  is  at 
first  half  a  gram,  which  may  be  cautiously  increased  to  one  and  a 
half,  or  one  and  three-quarter  grams,  which  is  the  utmost  limit  of  a 
dose.  Hitherto  it  has  not  been  possible  to  administer  the  medicine 
in  capsules,  as  it  dissolves  the  gelatinous  envelope.  It  is  probable 
that  some  means  of  masking  its  odour  will  be  discovered. 

Toxic  Effects  of  the  Iodides  of  Tetramethylammonium  and 
Tetramylammonium.  By  M.  Rabuteau.  Qj  Union  Pharmaceu- 
tique,  xiv.,  148.)  During  an  investigation  of  the  amines,  or  com- 
pound ammonias,  M.  Rabuteau,  has  observed  that  while  all  the 
amines,  whether  primary,  secondary,  or  tertiary,  are  similar  in  their 
effects  to  ordinary  ammoniacal  compounds, — acting  as  muscular 
poisons  in  large  doses, — the  salts  in  which  all  the  hydrogen  of  am- 
monium has  been  replaced  by  alcohol  radicals,  such  as  the  iodides 
of  tetramethylammonium  and  tetramylammonium,  appear  to  be 
poisons  of  the  nerves  of  movement,  analogous  to  curare. 

Two  grams  of  hydrochlorate  of  trimethyl amine  (chloride  of  trime- 
thylammonium)  dissolved  in  forty  grams  of  water,  injected  into  the 
veins  of  a  dog,  only  caused  a  slight  diminution  of  the  circulation  and 
lowering  of  the  animal's  temperature.  Before  a  fourth  of  the  same 
quantity  of  iodide  of  tetramethylammonium  had  been  injected  into 
the  veins  of  another  dog,  the  animal  became  violently  agitated  ;  the 
respiratory  movements  ceased  almost  immediately  ;  the  heart,  at  first 
accelerated,  slackened  until  it  beat  but  once  in  five  or  six  seconds, 
and  finally  stopped  at  the  end  of  four  or  five  minutes,  consequently 
long  after  the  respiratory  movement  had  ceased,  and  the  animal  had 
become  an  inert  mass.  It  is,  therefore,  a  much  more  active  sub- 
stance than  the  primary,  secondary,  and  tertiary  amines,  and  ope-, 
rates  rather  by  paralysing  the  motor  nerves  than,  like  those  salts,  by 
paralysing  the  muscular  system,  since  the  heart  did  not  stop  till 
after  the  suspension  of  the  respiration.  In  another  case,  where 
only  twenty- five  centigrams  were  injected,  the  symptoms  were  of 
the  same  nature  :  .the  cardiac  beats  persisted  after  the  power  of 
voluntary  movement  was  lost,  the  respiration  became  difficult,  the 
pupils  were  dilated,  and  there  was  a  slight  rise  in  the  temperature. 
The  effects,  however,  passed  off  in  about  half  an  hour,  showing  that 
the  poison  is  one  that  is  quickly  eliminated.  These  experiments 
were  confirmed  by  others  made  upon  frogs,  and  led  the  author  to  the 
following  conclusions  : — (1)  That  iodide  of  tetramethylammonium 
is  an  energetic  poison  ;  (2)  That  it  paralyses  the  extremities  of  the 
motor  nerves ;  (3)  That  it  does  not  affect  sensibility  or  muscular 
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contractility.  These  results  are  exactly  similar  to  those  observed  by 
CI.  Bernard  in  poisoning  by  curare. 

Iodide  of  tetramylammonium  is  a  compound,  rather  soluble  in 
boiling  water,  but  nearly  insoluble  in  cold,  so  that  it  required  the 
injection  of  at  least  twenty  drops  of  a  saturated  solution  at  the  ordi- 
nary temperature  into  frogs  to  cause  death.  The  symptoms  observed 
were  of  the  same  order  as  those  previously  noticed,  so  that  the  amy- 
lic  compound  is  a  paralysomotor  poison  of  the  same  nature  as  the 
methylic. 

Thus  the  salts  of  tetramethylammonium  and  tetramylammonium, 
such  as  their  iodides — 

or    c'h^;^^NI 
are  active  poisons,  whilst  hydrochlorate  of  trimethylamine — 

H 

is  not.  What  is  noteworthy  in  these  results  is  that  the  substitution 
of  C  H3  for  all  the  hydrogen  of  ammonium,  transfonns  a  slightly 
active  compound  into  one  eminently  toxic,  and  acting  like  curare. 
The  compounds  obtained  by  treating  various  alkaloids  with  hydriodic 
ether  produce  analogous  effects ;  for  instance,  iodide  of  methyl- 
strychnium  is  a  paralysomotor.  The  author  presumes  that  the  salts 
of  tetrethylammonium,  tetrapropylammonium,  tetrabutylammonium, 
and  those  which  correspond  with  the  other  alcohols  will  produce 
similar  effects.  If  so,  he  claims  to  have  indicated  a  new  and  very- 
numerous  group  of  curare  poisons. 

On  Hager's  Method  of  Estimating  Cinchona  Alkaloids.  0. 
Med  in.  (Zeitschr.  anal.  Chem.,  xi.,  447,  and  Jmirn.  Chevi.  Soc.y 
2nd  series,  xi.,  653.)  This  method,  published  by  Hager  in  1859 
(Zeltachr.i  viii.,  4i77),  consists  in  digesting  10  grams  of  cinchona 
bark  for  a  short  time  with  about  130  grams  of  water  and  20  drops 
of  potash-ley,  sp.  gr.  1*35;  then  adding  15  grams  of  sulphuric  acid, 
sp.  gr.  1'115;  boiling  for  20  minutes;  adding  water  after  cooling, 
so  as  to  make  up  the  liquid  to  110  c.c.  ;  filtering  ;  and  precipitating 
the  measured  filtrate  with  50  c.c.  of  picric  acid  solution  saturated 
in  the  cold.  The  molecular  weight  of  ciuchoninc,  being  but  little 
less  than  that  of  quinine  and  quinidine,  the  quantity  of  alkaloids 
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present  may  be  calculated  with  sufficient  accuracy  from  the  weight 
of  the  precipitate  obtained  from  100  c.c.  of  the  filtrate. 

Objections  have,  however,  been  made  to  this  method  by  Van  der 
Burg  (ibid. J  ix.,  305),  first  because  the  extraction  of  alkaloids  is 
incomplete ;  secondly,  because  the  precipitate  is  not  of  constant 
composition,  foreign  matters  being  carried  down  together  with  the 
alkaloids.  Medin,  however,  finds,  as  the  result  of  a  large  number 
of  experiments,  that  the  method  is  perfectly  trustworthy,  the 
extraction  of  the  alkaloids  being  complete,  their  precipitation  by 
picric  acid  also  complete,  and  the  slight  error  arising  from  the 
simultaneous  precipitation  of  other  substances  being  compensated 
by  a  slight  loss  of  the  precipitated  picrate  during  washing.  More- 
over, the  method  is  easy  and  expeditious. 

duinine.  C.  Binz.  (N.  Bejoert.  Pharm.,  xxi.,  407,  410,  and 
Journ.  Ghem.  8oc.,  2nd  series,  x.,  1100.)  The  author  has  already 
pointed  out  that  small  quantities  of  a  neutral  salt  of  quinine  arrest 
Brownian  molecular  movements  (Vircli.  Archiv.,  xlvi.,  151 ;  see  also 
concerning  his  researches,  the  abstract  of  Schultze's  paper,  Ghem. 
Soc.  Journ.,  2nd  series,  ix.,  1202).  The  active  movements  in  water  of 
fine  particles  of  Indian  ink,  pure  charcoal,  finely  ground  cinnabar, 
ground  parts  of  plants,  fine  earth,  or,  best  of  all,  of  the  pigment 
granules  of  the  choroid,  observed  to  go  on  for  days  together,  are 
rapidly  arrested  by  a  neutral  solution  of  quinine,  and  the  particles 
thus  caused  to  subside.  A  neutral  or  slightly  basic  solution  of 
quinine,  even  in  very  small  quantities,  is  nearly  as  powerful  in 
causing  this  phenomenon  of  subsidence  as  alum,  more  powerful 
than  alum  neutralized  with  sodium  carbonate,  and  still  more  so 
than  the  other  officinal  salts  of  the  alkaloids.  Slight  alkalescence 
retards  the  process.  It  has  but  little  influence  over  the  move- 
ments of  powdered  gamboge. 

Quinine  also  possesses  in  a  remarkable  degree  the  property  of 
preventing  the  occurrence  of  certain  forms  of  decomposition.  It 
materially  retards  the  conversion  of  cane-sugar  into  glucose,  and 
checks  the  acid  fermentation  of  flour.  The  effect  of  quinine  salts 
however,  in  checking  acid  fermentation  does  not  appear  to  be  due 
to  any  peculiar  property  of  the  quinine,  but  to  the  fact  that  its 
neutral  salts  give  ofi"  acid.  Sulphate  of  quinine  checks  the  process, 
but  not  to  a  materially  greater  extent  than  the  corresponding 
potassium  and  sodium  salts.  On  the  other  hand,  hydrochlorate  of 
quinine,  like  potassium  or  sodium  chloride,  rather  hastens  the 
process. 

Quinine  has  no  effect  on  the  saccharifying  actions  of  saliva.     But 
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it  energetically  checks  putrefaction,  alcoholic  fermentation,  and  the 
formation  of  lactic  and  butyric  acids  by  the  fermentation  of 
sugar.  The  author  believes  that  it  can  arrest  putrefaction  in  the 
blood  and  other  tissues. 

According  to  Yon  Boeck,  the  lessened  rate  of  destruction  of 
albumen  in  the  living  body  caused  by  quinine  must  be  ascribed  to 
its  direct  influence  upon  (vegetable)  cells.  The  author  similarly 
holds  that  the  contents  of  the  red  blood- corpuscles  are  undoubtedly 
under  the  influence  of  quinine.     Quinine  is  also  a  muscle  poison. 

Solubility  of  the  Salts  of  ftuinine  in  Glycerin.*  M.  Schlagden- 
hauff*en.  (UUnion  Pharmaceutique,  xiii.,  359.)  The  author,  in 
the  course  of  his  duties  as  joharmacien-en-chef  of  the  Strasburg 
hospitals,  had  occasion  to  make  numerous  experiments  for  the  pur- 
pose of  ascertaining  how  to  dissolve  the  maximum  amount  of 
quinine  Fait  in  glycerin  to  use  for  filling  the  Pravas  syringe.  The 
difference  of  the  solubility  of  certain  salts  of  quinine  in  water  and 
glycerin  was  at  once  noticed  to  be  considerable,  the  glycerin  solutions 
of  these  salts  being  precipitated  by  water,  and  that  as  much  more 
abundantly  as  they  were  soluble  in  glycerin.  Thus  it  was  found 
that  the  sulphate  of  quinine  required  for  its  solution — 


Water. 

26  tunes  its  weight  at 100°  C. 

120        „            , 50°  C 

300         „             „            0°C. 


Glycerin. 
4  times  its  weight  at 
10         „ 
20         „ 
40 


100°  C. 

65°  G. 

40°  C. 

0°C. 


The  hydrochlorate  of  quinine  is  also  more   soluble  in  glycerin 
than  in  water,  requiring  for  its  solution — 


4  times  its  weight  of  water  at 
22        „            „            „ 
24 


100°  C. 

12°  C. 

0°C. 


whilst  it  only  requires  three  or  four  times  its  weight  of  glycerin  to 
dissolve  it  completely,  and  to  keep  it  in  solution  at  0°  C. 

The   same   remark   holds   good   respecting  butyrate  of  quinine, 
which  requires  for  its  solution  as  follows : — 

Water. 


13  parts  at     

100'  C. 

4  parts  at 

66        

40°  C. 

7 

105        

16°  0. 

16        .. 

130        

0°  C. 

17        „ 

Glycerin. 


lOO'C. 
86*  0. 

10°  c. 
0»0. 


Comparison  of  the  solubility  of  these  three  salts  in  glycerin  and  in 


See  also  a  paper  by  the  some  author  in  the  Year-Dook,  1872,  p.  216.— Ed. 
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water  shows  that  at  the  temperature  of  melting  ice  they  are  about 
eight  times  more  soluble  in  the  former  than  in  the  latter  vehicle. 
This  difference  diminishes  in  proportion  as  the  temperature  is 
augmented.  The  solubility  of  these  salts  at  temperatures  varying 
between  15°  and  35°  C,  present  special  points  of  interest  for  the 
medical  man  and  the  pharmacist. 

As  to  the  other  salts  of  quinine, — the  acetate,  formate,  lactate, 
and  sulphovinate, — their  solubility  in  glycerin  is  greater  than  in 
water ;  but  the  relations  of  solubility  in  those  two  menstrua  do  not 
present  so  great  a  difference  as  those  above  indicated  in  the  sul- 
phate, hydrochlorate,  and  butyrate. 

The  glycerin  solutions  of  the  quinine  salts  present  one  peculiarity 
in  the  species  of  supersaturation  in  which  they  remain  when  cooled 
suddenly,  a  phenomenon  which  does  not  occur  when  they  are  cooled 
slowly. 

Solubility  of  the  Salts  of  Quinine  in  Glycerin. 


Nature  of  Salt. 
1  grain. 

Tempera- 
ture. 

Id 
1 

Cooled  slowly  to  15'  0. 

Boil- 
ing. 

30° 

c. 

Time 
employed. 

Effect  on  Solution. 

Sulphate    

2gr. 
12  gr. 
24  gr. 

sol. 
sol. 
sol. 

ins. 
sol. 
sol. 

ins. 
ins. 
sol. 

10  miri. 
Iday 
8  days 

-Formed  a  mass. 
A  few  crystals. 
Eemained  clear. 

Hydrochlorate  ... 

Igr. 

3gr. 
5gr. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

8  hours 

15  hours 

8  days 

Crystals  in  mass. 
Eemained  clear. 
Eemained  clear. 

Lactate      

Igr. 
2gr. 
4gr. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

4  hours 

24  hours 

4  days 

Eemained  clear. 
Eemained  clear. 
Eemained  clear. 

Acetate      

4  gr. 

4gr. 

12  gr. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

sol. 
sol. 
sol. 

10  hours 
3  days 
8  days 

Eemained  clear. 
Formed  a  mass. 
Eemained  clear. 

Sulphovinate    ... 

2gr. 
4gr. 

sol. 
sol. 

sol. 
sol. 

sol. 
sol. 

4  hours 
1  day 

Eemained  clear. 
Eemained  clear. 

Formate 

2gr. 
4gr. 

sol. 
sol. 

sol. 
sol. 

sol. 
sol. 

8  hours 
3  days 

Eemained  clear. 
Eemained  clear. 

Hypophosphite... 

4gr. 

sol. 

sol. 

sol. 

4  days 

No  crystals. 

Tannate     

3gr. 
5gr. 

sol. 
sol. 

sol. 
sol. 

sol. 
sol. 

3  days 
1  month 

Cloudy  without  crystals. 
Eemained  clear. 
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-  A  solution  of  one  part  of  .liydroclilorate  of  quinine  and  one  part 
of  glycerin  cooled  suddenly  to  0°  C.  remains  during  about  three 
hours  without  crystallizing ;  whilst  after  a  slow  cooling  to  15°  C, 
the  crystals  commence  to  deposit  at  the  end  of  a  quarter  of  an  hour. 
The  addition  of  larger  proportions  of  glycerin  allows  of  the  prepara- 
tion of  solutions  which  remain  transparent  a  greater  length  of  time, 
Taking  three  times  more  glycerin  than  hydrochlorate,  the  solution, 
after  slowly  cooling  to  15°  C.  remains  clear  during  eight  hours,  and 
it  is  only  at  the  end  of  sixteen  hours  that  it  commences  to  deposit  a 
few  crystalline  needles.  With  four  times  more  glycerin  the  solution 
remains  perfectly  transparent  for  eight  days. 

The  lactate  of  quinine  dissolved  in  its  own  weight  of  glycerin 
remains  in  solution,  after  sudden  cooling  of  the  liquor,  during  two 
hours  ;  after  a  slow  cooling  it  commences  to  deposit  crystals  at  the 
end  of  about  the  same  time. 

The  solubility  of  tannate  of  quinine,  M.  Schlagdenhauffen  has 
found  to  differ  from  that  attributed  by  other  authors,  he  having 
obtained  both  cold  and  hot  solutions  containing  0'33gramof  tannate 
per  cubic  centimetre  of  glycerin.  To  prepare  tbese  solutions  it  is 
necessary  to  heat  the  glycerin  to  ebullition ;  but,  once  dissolved,  the 
tannate  remains  in  the  nearly  syrupy  liquid,  if  kept  in  stoppered 
bottles,  for  two  months.  Exposed  to  the  air  this  same  syrupy  liquid 
commences  after  three  or  four  days  to  be  covered  by  a  white  sub- 
stance, aagmenting  rapidly,  which  is  none  other  than  the  amorphous 
tannate.  Such  concentrated  solutions  cannot  be  used  for  subcutaneous 
injections,  because  the  liquor  passes  with  difficulty  through  the 
Pravas  syringe  ;  but  a  solution  containing  0'22  gram  of  tannate  per 
cubic  centimetre  of  glycerin  may  be  so  used. 

It  results  from  these  experiments  that  a  glycerin  solution  of  a 
salt  of  quinine  may  be  employed  for  hypodermic  injection  if  used 
shortly  after  its  preparation,  since  the  liquid  remains  perfectly  limpid 
in  a  sufl&cient  degree  of  concentration  without  depositing  crystals. 
Cooled  slowly  to  15° C,  all  the  following  solutions  may  be  used  for 
the  purpose. 


Sulphate  of  the  strength  of  0-04  gram  perc.c. 

during  1  day. 

Hypophosphite          „ 

0-25    „ 

„      4  days. 

Hydrochlorate           ,, 

0-33     „ 

„     IC  hours 

Formate                     ,, 

0-50    „ 

„       8    „ 

Sulphovinate              „ 

0-50     „           „ 

M         19         M 

Acetate                       ,, 

0-25     „ 

,.     10     „ 

Lactate                       „ 

0-60     „ 

„       1  day. 

Tannate                     „ 

0-83     „ 

„      8  days. 
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The  necessity  for  employing  these  solutions  shortly  after  their 
preparation,  because  of  their  tendency  to  crystallize  is  an  incon- 
venience which  must  not  be  overlooked ;  but  when  they  are  kept  at 
30°  they  remain  perfectly  limpid  for  a  week  or  a  fortnight,  during 
which  time  they  may  be  used  hypodermically. 

Besides  being  precipitated  by  water  these  glycerin  solutions  are 
also  precipitated  in  the  presence  of  albuminous  liquids,  a  fact  that 
might  suggest  their  rejection  for  fear  of  producing  nodosities.  But 
careful  experiments  made  in  the  Strasburg  hospitals  with  the  hy- 
pophosphite,  hydrochlorate,  sulphovinate,  and  lactate,  did  not  present 
tliis  inconvenience. 

Preparation  of  the  Bromides  of  duinia,  Morphia,  Strychnia,  and 
Calcium.  G.  Macdonald.  (Anier.  Journ.  Fharm.,  4th  series,  ii., 
447.)  The  bromides  of  the  alkaloids  may  be  readily  prepared  in 
small  quantities  by  precipitating  a  solution  of  their  neutral  sulphates 
with  bromide  of  barium. 

As  bromide  of  barium  is  a  salt  not  met  with  in  commerce,  the 
operator  will  have  to  make  it  for  himself,  by  saturating  a  solution  of 
hydrobromic  acid  with  freshly  precipitated  carbonate  of  barium. 
The  following  is  a  good  method  : — 

To  make  the  Hydrohromic  Acid.  Put  1  oz.  by  weight  of  bromine 
and  8  fluid  ounces  of  water  into  a  pint  jar.  Attach  a  .sulphuretted 
hydrogen  apparatus,  being  careful  to  so  place  the  end  of  the  delivery 
tube  that  it  will  touch  the  surface  of  the  bromine,  and  pass  a  stream 
of  sulphuretted  hydrogen  slowly  through  until  the  bromine  is 
entirely  converted  into  hydrobromic  acid.  Filter  the  hydrobromic 
auid  solution  into  a  capsule,  and  warm  gently  until  it  has  lost  all 
sulphurous  odour. 

To  make  the  Bromide  of  Barium.  Saturate  the  hydrobromic  acid 
with  freshly  precipitated  and  moist  carbonate  of  barium,  till  a  neutral 
solution  is  obtained.  When  a  sufficient  quantity  of  carbonate  of  barium 
has  been  added,  filter,  and  evaporate  to  4  fluid  ounces.  It  is  not 
necessary  to  proceed  to  crystallization,  as  the  salt  is  very  soluble, 
and  therefore  difficult  to  crystallize  in  small  quantities,  and  a  solution 
of  it  is  really  what  is  required. 

Bromide  of  Quinia.  To  make  this  salt,  dissolve  1  oz.  of  medicinal 
sulphate  of  quinia  in  32  fluid  ounces  of  boiling  water,  and  add 
solution  of  bromide  of  barium  until  a  precipitate  ceases  to  be  pro- 
duced. (A  little  less  than  5  fluid  drachms  of  the  solution  of  bromide 
of  barium  made  by  the  formula  given  above,  will  be  about  the  proper 
quantity.)  Filter  a  small  quantity  of  the  solution,  acidulate  it 
slightly  with  nitric  acid,  and  test  for  barium  with  a  few  drops  of 
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diluted  sulphuric  acid.  If  a  whitish  turbidity  is  produced,  it  is  an 
indication  that  too  much  bromide  of  barium  has  been  used,  and 
enough  sulphate  of  quinia  must  be  added  to  entirely  decompose  it.  If, 
on  the  other  hand,  the  presence  of  barium  in  the  solution  be  not 
indicated,  slightly  acidulate  another  portion  of  the  filtrate  with  nitric 
acid,  and  add  a  drop  or  two  of  solution  of  bromide  of  barium.  If 
this  produces  a  whitish  turbidity,  it  shows  that  there  has  not  been 
enough  bromide  of  barium  added,  and  more  must  be  very  carefully 
added,  until  the  sulphate  of  quinia  is  all  or  nearly  all  decomposed. 
It  is  better,  of  course,  to  have  a  little  undecomposed  sulphate  of 
quinia  in  the  solution  than  a7iy  bromide  of  barium. 

When  the  precipitation  of  sulphate  of  barium  is  completed,  filter 
the  solution  while  still  warm,  into  a  capsule,  and  evaporate  at  a 
gentle  temperature,  until  crystallization  begins  to  set  in.  Then 
remove  from  the  fire,  and  set  aside  to  crystallize.  The  bromide  of 
quinia  will  be  found  to  be  aggregated  in  globular  clusters  of  brilliant 
silky  needles,  and  the  singularly  beautiful  appearance  of  the  crystal- 
lization is  alone  almost  ample  compensation  to  any  one  for  the  slight 
amount  of  trouble  involved  in  its  preparation. 

Drain  the  Crystals  well,  remove  them  from  the  capsule,  and  place 
between  sheets  of  bibulou^  paper,  and  set  aside  to  dry.  The  crystals 
are  soluble  in  about  40  parts  of  cold  water,  and  appear  to  be 
anhydrous.  At  least  the  author  has  had  a  small  quantity  exposed  to 
the  air  for  a  couple  of  weeks,  and  they  do  not  show  the  slightest 
appearance  of  efflorescence.  He  has  not  made  accurate  weighings, 
and  therefore  cannot  speak  positively. 

Bromides  of  Morphia  and  Strychnia.  These  salts  may  be  prepared 
after  the  same  method  as  bromide  of  quinia,  with  slight  modifica- 
tions, which  will  readily  suggest  themselves  to  the  mind  of  the 
operator.  They  both  crystallize  well,  and  are  quite  as  soluble  as  the 
corresponding  sulphates. 

Brmnide  of  Calcivmi.  The  following  is  a  ready  and  convenient 
mode  of  preparing  this  salt : — 

Dissolve  4  oz.  of  bromide  of  ammonium  in  a  pint  of  water.  Put 
it  in  a  flask  and  bring  to  the  boiling-point.  Keep  boiling,  and  add 
milk  of  lime  (made  from  pure  calcined  lime)  in  small  quantities, 
until  ammoniacal  vapours  cease  to  bo  evolved.*  The  operator  can 
easily  tell  when  this  point  has  been  reached,  by  the  sense  of  smell. 


•  In  decomposing  bromide  of  ammonium  with  caustic  lime,  excess  of  the  latter 
must  be  avoided,  as  a  basic  bromide  (oxybromido)  having  a  strong  alkaline  re- 
action is  readily  formed. — Note  by  Ed.  Amer.  Joum.  Pharm.  » 
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Filter  the  solution,  evaporate  to  a  syrup  consistency,  remove  from 
the  fire,  and  stir  until  cold.  This  salt  is  quite  deliquescent,  and 
requires  to  be  kept  in  well  stoppered  bottles.  In  preparing  this 
salt,  care  must  be  taken  as  to  the  quality  of  lime  used,  as  some 
limestones  (»ontain  a  large  per-centage  of  carbonate  of  magnesia,  in 
which  case  the  product  would  be  contaminated  with  bromide  of 
magnesium. 

A  New  Salt  of  Guinine.  Guinine  Meconate.  P.  T.  Austen. 
{Pharm.  Journ.,  3rd  series,  iii.,  1016,  from  Amer.  Chemist.)  As 
such  a  salt  had  not  to  the  author's  knowledge  been  described,  he 
prepared  it  as  follows  : — 

If  an  alcoholic  solution  of  meconic  acid  be  added  to  an  alcoholic 
solution  of  quinine,  a  white,  curdy  precipitate  is  formed.  The  pre- 
cipitate is  soluble  in  hot  water,  being  deposited  on  cooling  in  beautiful 
crystals.  The  water  solution  gives  reactions  for  both  quinine  and 
meconic  acid.  The  first  curdy  precipitate  on  drying  forms  a  mass 
resembling  dried  glue,  the  next  precipitate  forms  minute  scales  of  a 
silken  lustre.  Finally,  small  crystals  are  obtained.  When  filtered 
and  dried  on  bibulous  paper,  the  salt  has  a  peculiar  sheen,  resembling 
minute  fish  scales. 

A  direct  estimation  of  quinine  was  made*as  follows : — 

A  weighed  portion  of  the  dried  salt  was  dissolved  in  water  by  the 
aid  of  heat,  the  quinine  was  precipitated  by  ammonia  and  dissolved 
in  ether.  The  ethereal  solution  was  separated  from  the  ammoniacal 
liquid  and  washed  with  water  by  means  of  a  stopcock  funnel,  after 
which  it  was  evaporated  and  weighed.  Though  the  greatest  care 
was  observed  in  the  washing,  a  loss  of  quinine  occurred. 

Salt.  Quinine.  Found.  Calculated. 

•25  grm.  -137  grm.  54-8  per  cent.  56-66  per  cent. 

The  composition  of  the  salt,  is  then  most  probably 
which  corresponds  to  the  silver  salt 

Some  Reactions  of  Quinine  and  Morphine.  F.  A.  Fliickig 
{Arch.  Pharm.,  3rd  series,  i.,  111-117,  and  Journ.  Chem.  Soc,  2nd 
series,  x.,  1043.)  Experiments  made  with  the  view  of  ascertaining 
the  comparative  delicacy  of  the  ordinary  tests  for  quinine  showed 
that  the  green  coloration  produced  by  chlorine  and  ammonia  is 
capable  of  indicating  the  presence  of  one  part  of  quinine  in  4,000  to 
5,000  parts  of  solution. 
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Bromine  vapour,  witli  subsequent  addition  of  ammonia,  also  pro- 
duces a  green  colour,  wliich  is  perceptible  when  the  solution  con- 
tains only  -ao.VTio"  o^  quinine. 

Vogel's  red  reaction,  obtained  by  the  successive  addition  of 
chlorine,  red  or  yellow  prussiate  of  potash,  and  ammonia,  is  less 
delicate.     About  one  in  2,500  may  be  detected. 

Similarly,  by  addition  of  chlorine  water  and  ammonia,  morphine 
may  be  detected  in  a  solution  containing  xoVo*  -^  ^^^  coloration 
is  developed  which  soon  changes  to  brown. 

The  iodic  acid  reaction  is,  however,  capable  of  indicating  about 
one-tenth  of  this  amount. 

Researches  upon  the  Properties  of  various  Immediate  Principles 
of  Opium.  By  M.  Rabuteau.  (Joiirn.  Pharm.  Chim.,  4th  series, 
xvi.,  137.)  M.  CI.  Bernard  has  shown  that  considerable  differences 
exist  in  the  effect  of  the  various  principles  of  opium  upon  animals, 
and  has  demonstrated  that  only  three  (narceine,  morphine,  and 
codeine)  are  soporific,  that  they  are  all  more  or  less  toxic  in  large 
doses,  and  that  they  are  all  convulsivants  except  narceine.  The 
author  has  investigated  comparatively  the  effects  of  the  same  prin- 
ciples upon  men  and  animals,  not  only  as  to  their  energy  and 
soporific  properties,  but  also  as  to  their  analgesic  and  anexosmotic 
effects,  since  opium  is  as  frequently  employed  to  relieve  pain  and 
arrest  intestinal  flux  as  to  procure  sleep. 

Thehaine.  M.  Bernard  found  thebaine  to  be  the  most  toxic  of  the 
opium  bases  with  animals,  but  the  author  says  that  this- is  not  the 
case  with  man,  and  that  10  to  15  centigrams  of  hydrochlorate  of 
thebaine  may  be  injected  without  danger.  Used  hypodermically  in 
neuralgic  cases  it  is  as  analgesic  as  morphine.  It  was  proved  by 
experiment  not  to  bo  anexosmotic ;  that  is  to  say,  it  did  not  arrest 
diarrhoea.  Finally,  thebaine  is  not  soporific  either  with  men  or 
animals. 

Papaverine.  This  substance  is  much  less  active  than  thebaine. 
It  is  not  soporific  either  with  men  or  animals;  does  not  arrest 
diarrhoea,  and  is  but  slightly  analgesic. 

Narcotine.  Narcotine  is  the  least  toxic  of  the  opium  bases  both 
with  man  and  with  dogs.  It  is  neither  analgesic  or  anexosmotio 
and  is  no  more  soporific  with  men  than  with  dogs.  It  is  in  fact  a 
nearly  inert  8ul)Htance ;  but  a  large  dose  produces  slight^  convulsive 
movements  in  frogs. 

Codeine.  This  base  is  less  dangerous  than  thebaino  and  more  so 
than  codeine  with  animals,  but  tho  contrary  with  men.  It  is  not 
anexosmotic,  very  slightly  soporific,  and  slightly  analgesic  with  men. 
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Narceine.  This  with  animals  is  the  most  soporific  of  the  opium 
bases,  but  it  cannot  therefore  be  said  to  be  very  somniferous,  the 
injection  of  more  than  five  centigrams  under  the  skin  being  required 
to  produce  sleep  in  a  dog.  It  is  much  less  soporific  than  morphine 
with  man,  10  to  20  centigrams  being  required.  But  the  slumber 
procured  is  calm  and  reparative,  and  the  awaking  is  complete, 
whilst  that  from  morphine,  which  is  more  profound,  produces 
fatigue.  It  is  eminently  analgesic.  It  does  not,  as  has  been 
asserted,  diminish  the  urinary  secretion.  It  does,  however,  arrest 
diarrhoea,  less  effectually  so  than  morphine,  which  should  be  em- 
ployed in  smaller  doses,  but  it  does  not  impede  the  digestive 
functions. 

Morphine.  Morphine  is  the  most  active  of  the  opium  bases  with 
man,  whilst  according  to  Bernard  it  ranks  fourth  in  toxic  order  with 
animals.  It  is  strongly  anexosmotic  and  is  the  most  soporific ;  but 
it  does  not  appear  to  be  more  analgesic  than  narceine  and  is  some- 
times even  less  so. 

Meconic  Acid  and  Meconme.  M.  Rabuteau's  expsriments  have 
shown  meconic  acid  to  be  inert  even  in  large  doses.  50  centigrams 
were  injected  into  the  veins  of  a  dog,  and  from  1  to  3  grams  of 
the  bimeconates  of  potash  and  soda  were  administered  to  others, 
without  any  effect  being  observed  except  that  the  urine  became 
neutral  or  alkaline  according  to  the  dose  of  bimecouate  taken.  The 
reaction  of  meconic  acid  with  perchloride  of  iron  was  distinct  in  the 
same  urine.     Meconine  is  equally  inactive. 

The  alkaloids  of  opium  are  divided  by  M.  Rabuteau  into  three 
classes,  according  to  their  effects  upon  man. 

Soporific  Order.  Morphine,  Narceine,  Codeine.  The  others  do 
not  induce  sleep. 

Order  of  Toxic  Activity.  Morphine,  Codeine,  Thebaine,  Papav- 
erine, Narceine,  Narcotine. 

Analgesic  Order.  Narceine,  Morphine,  Thebaine,  Papaverine, 
Codeine.     Narcotine  does  not  appear  to  deaden  pain. 

Anexosmotic  Order.  Morphine,  Narceine.  The  others  do  not 
arrest  diarrhoea. 

Simultaneous  Action  of  the  Opium  Alkaloids  and  Ghloi'oform  or 
Bromoform.  It  is  known  that  the  combined  action  of  morphine  and 
chloroform  will  produce  anaesthesia  without  necessarily  sleep.  A 
dog  into  which  5  centigrams  of  hydroclilorate  had  been  injected 
under  the  skin,  and  which  had  been  afterwards  put  to  sleep  with 
chloroform,  appeared  to  have  no  sense  of  feeling  when  it  awoke.  It 
was  pinched  and  pricked  without  evincing  the  least  sign  of  pain, 
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although  it  walked,  or  eveu  ran,  round  the  laboratory.  This  extra- 
ordinary state,  in  which  the  sensitive  nervous  system  appeared  to 
be  abolished,  lasted  during  several  hours.  The  author  found  a 
similar  result  in  various  degrees  to  follow  the  use  of  bromoform  or 
chloral  and  either  of  the  other  alkaloids  of  opium,  except  narcotine. 

The  Alkaloids  of  Sabadilla  Seeds.  F.  Weigelin.  (Ghe^n.  Gent., 
1872,  229,  and  Journ.  Ghem.  Soc,  2nd  series,  x.,  828.)  The  pounded 
seeds,  freed  from  their  capsules,  are  boiled  with  very  dilute  sulphu- 
ric acid,  and  the  extract  is  treated  with  three  times  its  volume  of  80 
per  cent,  alcohol  to  precipitate  mucilaginous  matters ;  after  evapora- 
tion of  the  alcohol,  the  boiling  solution  is  precipitated  by  ammonia, 
whereby  a  resinous  mass  is  obtained  containing  veratrine,  which  may 
be  purified  by  solution  in  ether,  evaporation,  solution  of  residue  in 
alcohol,  and  repeated  precipitation  by  w^ater.  The  ammoniacal  filtrate 
is  agitated  with  amylic  alcohol,  the  extract  evaporated,  the  residue 
dissolved  in  alcohol,  and  precipitated  with  water,  and  the  precipitate 
purified  by  animal  charcoal ;  finally,  the  concentrated  solution  of  the 
bases  is  precipitated  by  ammonia.  Ether  extracts  from  the  precipi- 
tate a  bright  red  substance,  sabairine,  Cg^  Hg^Ng  O^y,  and  leaves 
behind  sahacUlline,  C^^  Hgg  Ng  O^g,  to  be  purified  by  solution  in  boiling 
water.  The  latter  alkaloid  is  not  absolutely  insoluble  in  ether,  and 
is  not  carbonized  by  sulphuric  acid,  but  gives  a  yellow  solution,  be- 
coming blood  red,  and,  finally,  carmine  coloured.  Ammonia  does 
not  precipitate  it  from  its  salts,  and  alkaline  carbonates  only  give  a 
turbidity  with  boiling  concentrated  solutions  (1  to  6).  It  is  soluble 
in  benzene,  amylic  alcohol,  petroleum  spirit,  and  chloroform,  and  is 
crystallizable  from  benzene,  but  not  from  water  or  alcohol ;  it  neither 
j)roduces  sneezing,  nor  emetic  action  in  frogs,  but  accelerates  the 
action  of  the  heart.  Its  gold  salt,  C^j  Hgg  Ng  O3  .  2  H  CI .  Auo  CI/., 
is  amorphous ;  its  hydrochlorate  and  sulphate  are  gummy. 

Sabatrine  much  resembles  sabadilline  in  properties  :  it  gives  two 
compounds  with  gold  chloride,  the  one  amorphous  =  C51  Ho^  No  O7  . 
2  H  CI .  Aug  Clg,  the   other   crystalline  =  6  (C51  Hgg  Ng  O7  .  2  H  CI) 
llAugClg. 

Veratrine  can  be  obtained  in  two  modifications,  one  of  which  is 
readily  soluble  in  water :  its  formula  is  C52  Hgg  Ng  Oje,  the  author 
finding  much  less  nitrogen  than  preceding  chemists. 

Preparation  of  Crystallized  Digitalin.  By  M.  Nativelle. 
(Journ.  rhariit.  Chun.,  4th  scries,  xvi.,  430,  from  a  memoir  crowned 
by  the  Academy  of  Medicine.)  1000  parts  of  coarsely  pow-. 
dered  digitalis  leaves,  collected  beforj  flowering  and  carefully 
dried,  are  moistened  with  1000  parts  of  water,  holding  in  solution 
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250  parts  of  crystallized  plumbic  sicetate ;  twelve  hours  afterwards 
80  parts  of  finely  powdered  bicarbonate  of  soda  are  added  in  order 
to  saturate  tbe  acetic  acid  set  free  and  to  decolourize  the  liquor. 
Contact  is  prolonged  for  twelve  hours  more,  the  whole  being  stirred 
from  time  to  time.  The  mixture  is  then  well  packed  in  a  displace- 
ment cylinder,  and  exhausted  with  50  per  cent,  alcohol  as  long  as 
any  bitterness  is  imparted  to  the  percolate. 

About  5000  parts  of  liquor  are  obtained  which  contains  all  the 
digitalin,  and  is  distilled  to  recover  the  alcohol.*  The  remainder  is 
evaporated  in  a  water-bath  down  to  1000  parts.  When  cooled,  it  is 
placed  in  a  flask  and  diluted  with  three  times  its  weigbt  of  water. 

A  yellow,  sticky,  very  bitter  matter  separates,  composed  of  all  the 
crystalline  and  amorphous  digitalin  and  the  digitin :  this  latter 
appearing  in  the  midst  of  the  mass  in  small  shining  crystals. 
Twenty-four  hours  afterwards  the  clear  supernatant  liquor,  which 
only  contains  digitalin,  is  decanted  ;  the  residue  is  washed  on  a  filter 
with  a  little  water,  spread  upon  folds  of  porous  paper,  and  well 
dried  ;  about  50  parts  of  this  matter  are  obtained.  It  is  then  dis- 
solved in  a  1000  parts  of  60  per  cent,  boiling  alcohol  and  left  to  cool, 
when  part  of  the  digitin  crystallizes  on  the  sides  of  the  vessel. 
Into  this  liquor  a  solution  is  poured  made  with  5  parts  of  crystallized 
plumbic  acetate  and  10  parts  of  warm  water,  and  diluted  with  its  own 
volume  of  alcohol.  The  precipitate  is  separated  by  filtration,t  and 
to  the  limpid  decolourized  liquor  is  added  another  solution  made  with 
3  parts  of  sodic  phosphate  and  9  parts  of  warm  water.  It  is  again 
filtered,  distilled  to  recover  the  alcohol,  the  residue  of  the  distilla- 
tion evaporated  in  a  water-bath  down  to  100  parts,  and  allowed  to 
cool.  The  yellow  pitchy  matter  separates  as  before,  but  more  pure,;J: 
from  the  liquor,  which  has  become  aqueous ;  it  is  again  washed  upon 
a  filter  with  a  little  water  and  spread  upon  folds  of  porous  paper. 
"When  well  dried,  about  20  or  25  parts  of  this  matter  are  obtained. 
This  is  dissolved  with  heat  in  a  flask  with  double  its  weight  of  60 
per  cent,  alcohol,  and  left  in  a  cold  place. 

The  digitin    crystallizes  quickly  upon  cooling,  then  after  a  few 


*  The  retort  should  have  a  diaphragm  in  its  upper  portion,  in  order  to 
prevent  the  froth  produced  at  the  end  of  the  operation  from  being  carried  over 
into  the  condenser. 

t  This  precipitate  can  be  treated  for  the  extraction  of  digitin,  which  it  con- 
tains in  considerable  quantity. 

J  This  purification  is  indispensable,  otherwise  the  digitalin  'will  not  crystallize. 
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days  tlie  radiating,  yellowish,  slightly  opaque  crystals  of  digitalin 
appear.  This  tint  and  opacity  are  removed  by  purification.  When 
these  cease  to  form,  the  whole  is  placed  in  a  displacement  cylinder 
furnished  with  a  cotton  plug  ;  the  mother-liquor  which  retains  the 
amorphous  digitalin  in  solution  is  run  off,  and  that  adhering  to  the 
crystals  is  removed  by  pouring  upon  them  some  35  per  cent,  alcobol. 
The  resulting  yellowish  magma  is  dissolved  with  heat  in  100  parts 
of  90  per  cent,  alcohol,  and  5  parts  of  washed  animal  charcoal  are 
added ;  it  is  then  boiled  for  a  few  minutes,  filtered,  and  distilled  un- 
til nothing  more  passes  over.  The  resulting  crystals  are  dried  in  a 
capsule  on  a  water-bath,  reduced  to  a  fine  powder,  placed  in  a  glass 
stoppered  bottle,  and  twenty  times  their  weight  of  pure  chloroform 
added.  The  proportion  of  these  crystals  is  from  2  to  3  parts.  The 
mixture  is  shaken  strongly ;  only  the  crystallized  digitalin  is  dis- 
solved ;  the  inert  substance  (digitin)  remains  intact,  and  sparkles 
in  the  upper  portion  of  the  chloroform.  This  digitin  is  a  magnificent 
white  substance,  in  fine  and  brilliant  nacreous  needles,  devoid  of 
taste  and  of  no  medicinal  value.  Twenty-four  hours  afterwards  it  is 
filtered  in  a  covered  funnel ;  the  solution  passes  quickly  and  clear  ; 
that  which  remains  in  the  residue,  which  consists  nearly  entirely  of 
digitin,  is  separated  by  a  little  chloroform.  It  is  then  distilled  to 
dryness  ;  and  the  crystallized  product,  which  is  digitalin,  coloured 
by  a  rather  tenacious  yellow  matter  that  is  reddened  by  alkalies  like 
turmeric,  is  dissolved  in  ten  parts  of  rectified  spirit,  boiled  for  a  few 
minutes  with  washed  animal  black,  filtered  and  shaken  until  it  cools, 
when  it  quickly  forms  a  mass.  A  few  days  afterwards  the  crystals, 
already  much  decolourized,  are  removed  from  the  mother-liquor,* 
that  remaining  adherent  being  removed  by  a  little  weak  spirit. 
This  operation  is  repeated  until  the  crystals  are  quite  white. 

Finally,  it  is  dissolved  to  saturation  in  boiling  90  per  cent,  alcohol, 
and  the  colourless  solution  is  poured  into  a  covered  glass  caj)sule. 
The  pure  digitalin  soon  appears  under  the  form  of  fine  white 
shining  needles  grouped  round  the  same  axis.  When  the  alcohol  is 
nearly  evaporated  they  are  dried  upon  folds  of  silver  paper.  1000 
parts  of  digitalis  leaves  give  one  part  of  crystallized  digitalin. 

Digitalin  appears  in  light,  very  white  crystals,  formed  of  short 
and  delicate  crystals  grouped  around  the  same  axis.  It  is  hardly 
soluble  in  water ;  90  per  cent,  alcohol  dissolves  it  readily  ;  absolute 
alcohol  dissolves  it  less  freely.     Pure  ether  only  dissolves  traces ; 

•  This  mother-liquor  contains  much  cryBtallizable  digitalin  which  can  be 
recovered  bj  BuccesBive  diBtiUations.  . 

Q 


226  YEAR-BOOK   OP   PHARMACY. 

benzine  and  snlphide  of  carbon  do  not  dissolve  ifc  at  all.  Pure 
cldoroform  is  its  best  solvent,  dissolving  it  cold  in  all  proportions ; 
this  cliaracter  will  serve  to  recognize  its  pnrity.  Hydrochloric  and 
sulphuric  acids  colour  it  green.  It  is  formed  of  51'33  per  cent,  of 
carbon;  685  of  hydrogen,  and  41"22  of  oxygen.  It  contains  no 
nitrogen. 

On  Crystallized  Digitalin.  Prof.  F.  A.  Fliickiger.  {Neu.  Jalir. 
filr  Pharm.,  xxix.,  129.)  This  substance,  the  active  principle  of  the 
purple  digitalis,  was  found  by  M.  C.  A.  Nativelle,  who  was  fortunate 
enough  to  separate  it  from  this  plant  in  a  colourless  crystalline  state. 
He  first  communicated  his  process  to  the  Moniteur  Scientifique  Ques- 
neville,  in  February,  1867,  and  subsequently  to  the  Journ.  Pharm. 
Ghim.^  ix.  (1869),  255.  A  specimen  of  this  digitalin  was  exhibited 
in  the  Paris  Exhibition,  1867,  though  not  quite  pure.  The  pure 
substance  was  analysed  by  M.  Lebaigue,  and  gave  as  a  mean  result 
61"3  per  cent,  of  carbon,  and  6*85  per  cent,  of  hydrogen,  from  which 
the  formula  C50  HgQ  O3Q  was  adduced.  The  presence  of  so  large  an 
amount  of  oxygen  appears  somewhat  astonishing. 

Nativelle  describes  digitalin  as  a  cluster  of  short  shining  needles, 
but  the  author's  specimen  consists  of  very  small  microscopic  leaves 
without  any  particular  form.  To  the  naked  eye  there  is  no  appear- 
ance of  crystallization.  Under  the  polariscope  they  are  seen  to  be 
doubly  refractive.  0*323  of  the  alkaloid  dried  in  the  air,  weighed 
after  prolonged  exposure  over  sulphuric  acid,  0'301,  having  there- 
fore lost  6'8  per  cent.  Again  exposed  to  the  air  its  weight  only  in- 
creased to  03085,  or  2*4  per  cent.,  which  can  scarcely  be  regarded 
as  water  of  crystallization. 

From  chloroform,  in  which  the  substance  is  readily  soluble,  the 
author  obtained  the  greatest  part  in  an  amorphous  condition, 
although  a  few  feathery  crystals  formed  at  the  edge  of  the  liquid. 
It  is  but  slightly  soluble  in  ether.  [j 

Concentrated  hydrochloric  acid,  the  reaction  of  which  upon  digi- 
talin has  alw^ays  been  considered  important,  imparted  no  colour  in  the 
cold,  but  the  slightest  w^armth  caused  the  acid  to  turn  yellow,  and 
the  undissolved  substance  dark  green. 

Concentrated  sulphuric  acid,  however,  according  to  M.  Nativelle's 
statement,  acts  very  differently.  Instead  of  the  green  colour,  which 
is  easily  turned  red  by  the  action  of  bromine  vapour,  the  digitalin 
in  the  author's  experiment,  became  of  a  blackish-brown  when  mixed 
with  sulphuric  acid,  w^hich  was  almost  imperceptibly  affected  by 
bromine,  but  turned  green  in  water.  The  green  substance  remains  in 
a  damp  condition  for  several  days.     If  digitalin  is  put  into  warm 
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dilute  snlplmric  acid,  it  will,  on  the  concentration  of  the  acid,  be- 
come dirty  brown,  then  violet;  the  addition  of  water  here  also 
changes  the  colonr  to  green. 

Nitric  acid  of  sp.  gr.  1'2  produces  no  change  with  digitalin,  but 
the  fuming  acid  colours  it  dirty  reddish-violet,  which  changes  to 
green  on  dilution  with  water.  Aqua  regia  produces  no  alteration  in 
the  cold.  A  mixture  of  sulphuric  and  nitric  acids  has  the  same 
effect  as  the  latter  separately.  Concentrated  sulphuric  acid,  with 
the  addition  of  a  small  quantity  of  potassium  nitrate  or  of  potassium 
chromate,  colours  the  digitalin  brown,  or  in  the  latter  case  more 
yellow ;  dilution  with  water  always  produces  the  green  colour. 

No  perceptible  difference  can  be  observed  by  using  chloral  hydrate, 
even  as  a  boiling  concentrated  solution,  but,  according  to  Nati- 
velle,  if  chloral  free  from  water  be  used,  the  digitalin  will  dissolve 
first  with  a  pale  yellow,  and  then  with  a  greenish  colour.  By 
degrees,  especially  at  a  temperature  of  from  60°  to  70°  C,  this  wiU 
change  to  violet ;  by  applying  more  heat  it  will  again  change  to 
dark  blackish  green.  These  fluids  will  not  mix  with  water ;  they 
retain  their  colour  for  weeks  ;  but,  as  Nativelle  says,  none  of  these 
colours  can  be  designated  as  bluish-green. 

The  most  beautiful  reaction,  according  to  the  author's  experience, 
is  obtained  by  the  use  of  phosphoric  acid.  If  the  most  concen- 
trated acid  be  warmed  upon  a  watch-glass,  and  some  digitalin 
added  to  it  without  allowing  the  glass  to  cool  perceptibly,  the  sub- 
stance will  become  of  a  most  beautiful  green  colour,  and  the  acid 
yellow.     These  appearances  will  remain  for  days. 

The  reactions  of  the  crystallized  digitalin  are  so  curious,  that 
they  will  probably  suffice  for  the  detection  of  this  substance,  even 
should  they  undergo  some  slight  modification  after  a  large  quantity 
of  this  interesting  body  has  been  prepared  in  a  state  of  perfect 
purity.  The  experiments  already  commenced  by  M.  Adrian  give 
liopc  that  this  will  shortly  be  the  case. 

Aconites  and  Aconitine.  M.  C.  Patrouillard.  (Read  before 
L'Kcole  dc  Pharmacie,  Paris.  1872.)  In  this  exhaustive  essay  the 
author  treats,  in  the  first  instance,  of  aconite  root,  and  then  pro- 
ceeds to  describe  the  processes  most  generally  resorted  to  for  the 
extraction  of  the  active  principle,  aconitine.  We  select  a  few  of  the 
most  prominent  points  of  the  paper,  from  the  translation  which  ap- 
peared in  the  Pharmacist.  It  should  bo  read  in  conjunction  with  the 
admirable  paper  by  Mr.  Groves,  which  is  published  in  the  Confer- 
ence Transactions  in  the  present  volume,  and  to  whoso  rcsearcbea 
the  author  makes  frequent  allusions : — 
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Aconite  Boot.  Much  has  been  written  to  determine  whether  it  is 
better  to  employ  the  cultivated  plant  rather  than  that  from  the 
mountains.  SchrofF  Van  Praag,  Ferrand,  Debout,  proscribe  com- 
pletely the  cultivated  plant ;  but  Proctor  has  stated,  on  the  con- 
trary, that,  by  intelligent  attention  to  its  cultivation,  it  had  with 
him  been  caused  to  develop  a  much  larger  proportion  of  active 
principle  than  the  plants  grown  in  the  wild  state  in  Europe  con- 
tained.    He  estimated  the  per-centage  of  inci-ease  to  be  doubled. 

The  Erench  Pharmacopceia  for  1866  very  properly  makes  no 
distinction  between  the  wild  and  cultivated  aconite  root.  It  is 
evident  that  the  extraneous  influences  of  soil,  of  climate,  of  ex- 
posure, which  make  themselves  manifest  in  the  forms  of  the  differ- 
ent organs  of  the  plant,  must  of  a  necessity  have  for  a  consequence 
an  analogous  variation  in  the  nature  and  the  proportions  of  their 
chemical  principles :  since,  in  fact,  these  principles  are  correlatives 
of  the  life  of  the  plant. 

Many  species  of  aconite,  besides  the  A.  Napellus,  furnish  the 
root  of  commerce.  These  are,  it  appears,  principally  the  A. 
StoercMomum,  variegatum,  caTiiniarum,  and  paniculaium,  the  roots 
of  which  present  no  very  marked  difference  from  those  of  A. 
Najpellus,  from  which  it  is  hardly  possible  to  distinguish  them. 
These  roots  are  generally  regarded  as  less  active  than  those  from 
A.  Napellus.  This  inferiority  on  the  part  of  A.  variegatum  and 
StoercJdanum  has  been  established  by  Schroff,  and  on  the  part  of 
A,  paniculatum  by  M.  Calloud.  The  root  of  A.  aiitliora,  the  struc- 
ture of  which  is  not  different  from  the  preceding,  is  regarded  by 
many  authors  as  destitute  of  active  principles,  while  others 
(Hallen,  Berg)  attribute  to  it  poisonous  properties,  only  less 
than  that  of  A.  Napellus.  In  regard  to  this  species,  it  is  pro- 
bable that  its  chemical  constitution  undergoes  variations  correspond- 
ing with  those  changes  which  are  observed  in  the  exterior  organs  of 
the  plant. 

The  active  prineiple  of  Aconitum  Napellus,  as  very  certainly  of 
almost  all  the  other  species  of  the  same  genus,  is  an  alkaloid,  Acord- 
tine.  This  substance,  beyond  doubt,  exists  in  a  state  of  saline  com- 
bination ;  for  the  juice  of  these  plants,  of  the  root  as  well  as  of  the 
leaves,  gives  a  decidedly  acid  reaction.  In  regard  to  the  question 
whether  it  is  an  aconitic  acid  peculiar  to  these  plants  with  which 
the  aconitine  is  found  in  natural  combination,  M.  Duquesnel  bases 
his  opinion  that  such  is  the  case  from  the  fact  that  ether  and  chlo- 
roform also  remove  from  the  root  its  alkaloid  as  well  as  the  aconi- 
tate  which  it  may  form. 
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This  opinion  will  occasion  surprise,  since  M.  Monclion,  in  his 
experiments  on  the  etherole  of  aconite  root,  has  not  recognized  in 
that  preparation  any  trace  of  active  principle,  either  by  chemical 
analysis  or  by  physiological  tests. 

The  medium  quantity  of  aconitine  contained  in  one  kilogramme 
of  fresh  aconite  root  is  0*50  gramme  (Fliickiger).  From  this  quan- 
tity of  root  the  author  has  obtained  0*65  gramme  of  crystallized 
aconitine.  M.  Duquesnel  has  extracted  from  the  dried  root  a  quantity 
of  the  alkaloid,  varying  from  two  to  four  grammes  per  thousand. 

The  experiments  instituted  by  Herapath  relative  to  the  compara- 
tive doses  of  the  fresh  and  dried  root,  would  seem  to  establish  the 
fact  that  desiccation  has  not  that  wasting  influence  on  the  aconitine 
of  the  vegetable  tissue  which  has  generally,  without  sufficient  evi- 
dence, been  assigned  to  it. 

The  leaves  of  aconite  contain  only  one-sixth  the  quantity  of  aconi- 
tine contained  in  the  root  (SchrofF). 

By  operating  on  the  roots  and  the  fresh  twigs  of  the  sa7ne  plants, 
and  thus  securing  conditions  which  would  render  a  comparison 
possible,  the  author  obtained  very  nearly  the  same  percentage  of 
product  from  these  different  parts. 

Aconitine.  Aconitine  being  a  non- volatile  alkaloid,  all  the  pro- 
cesses which  have  been  employed  for  its  preparation  are  referable, 
excepting  details,  to  one  general  method,  which  consists  in  extract- 
ing from  the  plant  either  the  alkaloid  in  natural  combination,  or  the 
alkaloid  alone,  by  the  aid  of  a  suitable  solvent ;  in  precipitating  the 
organic  substance  by  an  alkali,  and  finally,  in  purifying  the  product 
by  repeated  washings  in  alcohol  or  ether.  For  a  long  period  this 
method  was  productive  only  of  amorphous  products,  of  very  vari- 
able degrees  of  purity.  Of  late  years,  thanks  to  happy  modifica- 
tions. Groves,  in  England,  and  Duquesnel,  in  France,  have  succeeded 
in  obtaining  the  active  principle  of  aconite,  in  its  crystallized  and 
pure  form. 

In  1808,  Steinacher  attributed  the  energetic  properties  of  aconite 
to  a  bitter,  acrid,  volatile  principle,  which  disappeared  under  the 
heat  when  attempts  were  made  to  extract  it  from  the  plant.  Pes- 
chicr  and  Brandos  had  a  more  correct  idea  of  the  nature  of  this 
principle.  Finally,  in  1833,  Geiger  aad  Hesse,  each  by  his  own 
process,  extracted  from  the  leaves  of  Aconiium  Napellus  a  peculiar 
substance — bitter,  amorphous,  extremely  powerful  in  its  action  on 
the  animal  economy — to  which  they  gave  the  name  of  Aconitine, 

In  18G6,  Groves,  by  distillation  of  the  plants,  or  of  the  fresh 
roots,  with  pure  water  or  with  water  to  which  lime  had  boon  added. 
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obtained  nothing  more  than  ammonia.  With  the  view  of  deter- 
mining whether  ammonia  was  a  product  of  the  decomposition  of 
aconitine,  he  made  an  experiment  in  which,  to  the  aconite  roots 
employed,  he  added  a  certain  quantity  of  that  alkaloid  and  lime. 
The  distillation  of  this  mixture  did  not  furnish  a  quantity  of  am- 
monia different  from  that  which  he  had  obtained  from  a  similar 
experiment  made  in  like  manner,  but  without  the  addition  of  aconi- 
tine. Mr.  Groves  arrived  at  the  conclusion  from  these  experiments 
that  aconite  possesses  no  volatile  principle  to  which  its  toxic  power, 
in  whole  or  in  part,  may  be  attributed. 

Geiger,  in  his  researches,  employed  the  leaves  of  aconite ;  Bley 
first  made  use  of  the  root ;  and  Soubeiran  recommended  that  the 
juice  of  the  root  should  be  used.  At  present  it  is  the  dried  root  of 
the  Aconitum  Napellus,  and  sometimes  that  of  the  Blkh,  of  India, 
which  are  everywhere  employed  for  the  extraction  of  aconitine. 

Dr.  TurnbuU,  who  has  highly  recommended  the  medicinal  use  of 
this  substance  in  England,  prepared  it  by  macerating  the  root  in 
alcohol.  The  alcoholic  liquor  separated  from  the  plant  was  evapo- 
rated to  a  syrupy  consistence.  A  quantity  of  ammonia  was  then 
added,  sufficient,  but  not  in  excess.  The  precipitate  thus  obtained 
was  treated  either  with  boiling  alcohol  or  ether,  which  removed  the 
alkaloid ;  or  by  cold  water,  which  took  up  extractive  matters,  leav- 
ing the  alkaloid.  This  process  was  reproduced  in  the  London 
Pharmacopoeia  of  1826.  It  was  there  recommended,  in  addition,  to 
mingle  the  alcoholic  extract  with  water  to  separate  a  fatty,  resinous 
matter,  then  to  precipitate  the  filtered  liquor  with  ammonia. 

Morson,  in  1837,  exhausted  the  alcoholic  extract  with  water  con- 
taining sulphuric  acid,  and  recommended  the  employment  of  animal 
charcoal  to  decolourize  rapidly  the  liquors. 

In  1865,  Headland  established  the  fact  that  animal  charcoal 
caused  the  loss  of  much  aconitine,  and  that  this  alkaloid  was  so 
unstable  that  it  could  not  be  obtained  by  the  use  of  boiling  alcohol. 
To  Morson's  process  he  added,  as  modifications,  the  exhaustion  of 
the  root  by  boiling  alcohol;  then,  after  the  precipitation  of  the 
alkaloid  by  ammonia,  agitation  with  ether,  which  takes  up  the 
aconitine.  By  these  means  he  increased  the  yield  of  active  substance, 
and  obtained  a  product  as  pure  as  when  animal  charcoal  was  used. 

The  processes  which  remain  to  be  treated  of,  and  upon  which  the 
author  dwells  more  particularly,  have  furnished  aconitine  pure  and 
crystallized.  These  are  the  methods  made  known  by  Groves  of 
England  and  Duquesnel  of  France ;  that  of  the  former,  published  in 
1870,  that  of  the  latter,  appearing  in  1871. 
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Aconitum  NapelluSy  from  a  well-establislied  source,  was  the 
material  first  employed  in  this  experiment  by  Mr.  Groves.  The 
extractive  liquor  was  prepared  in  the  same  manner  indicated  in  his 
first  trials,  but  in  lieu  of  precipitating  it  by  hydrargyi-opotassio 
iodide,  it  was  agitated  with  animal  charcoal  to  decolourize  it,  then 
an  excess  of  ammonia  was  added.  The  abundant  precipitate  thus 
formed  was  agitated  with  ether  till  it  was  entirely  dissolved.  The 
ether  was  poured  ofi",  and  agitated  in  turn  with  dilute  hydrochloric 
acid,  which  took  up  the  alkaloid. 

After  a  second  pouring  ofi"  of  the  ether,  the  acid  liquor  was  precipi- 
tated by  ammonia ;  finally,  the  mixture  was  again  agitated  with  ether 
to  separate  the  alkaloid.  The  liquors  should  be  used  as  concen- 
trated as  possible.  The  ethereal  solution,  still  a  little  coloured, 
yielded  on  evaporation  brilliant  white  crystals,  and  a  syrupy  mother- 
liquor.  The  last  completely  dried  became  resinous  and  fragile ;  the 
heat  of  a  water-bath  softened  it,  but,  according  to  Mr.  Groves,  it  was 
•ncapable  of  crystallization.  The  product,  although  of  considerable 
purity,  was  small  in  quantity. 

Finally,  M.Duquesnel,  in  July,  1871  (Comptes  Bendus,  Ixxiii.,  207), 
presented  a  process  as  easy  to  put  in  practice  as  the  last,  to  which 
the  author  has  just  referred,  and  which  seems  to  furnish  consider- 
able quantities  of  the  alkaloid  ;  since,  according  to  the  quality  of 
the  crude  material  (the  root  of  A.  Napellus),  the  author  was  able 
to  obtain  three  or  four  grammes  per  kilogramme  of  the  roots,  a 
proportion  much  larger  than  Groves  obtained  in  his  experiments. 
The  method  of  Duquesnel,  as  well  as  Groves'  process,  is  an  appli- 
jation  of  the  general  method  of  Stas  for  obtaining  alkaloids. 

The  root,  reduced  to  a  moderately  fine  powder,  was  mixed  with  one 
per  cent,  of  its  weight  of  tartaric  acid,  and  treated  during  three  suc- 
cessive macerations  of  three  days  each,  with  90  per  cent,  alcohol 

The  united  and  filtered  liquors  were  gently  distilled  in  a  water- 
bath,  so  as  to  remove  all  the  alcohol,  at  as  low  a  temperature  as 
possible,  and  without  exposure  to  the  air. 

The  extract  obtained  was  dissolved  in  distilled  water,  and  the 
liquor  freed  from  oily  and  resinous  matters  by  filtration.  The 
aqueous  solution  of  the  acid  tartrate  of  the  alkaloid  was  agitated 
several  times  with  perfectly- washed  ether,  for  the  purpose  of  free- 
ing it  from  some  colouring  material,  also  from  a  small  quantity  of 
oily  and  resinous  matters  which  it  still  retains.  After  decanting 
the  ether,  the  alkaloid  was  precipitated  by  a  slight  excess  of  bicar- 
bonate of  potash.  The  author  prefers  to  use  the  bicarbonate  of 
soda  in  fine  powder,  for  the  sake  of  avoiding  further  dilution  of  the 
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liquor,  and  because  the  bitartrate  of  soda,  being  more  soluble  than 
the  potash  salt,  does  not,  like  it,  crystallize  on  the  sides  of  the 
vessel,  and  thus  prevent  a  clear  view  of  what  occurs  in  the  solution. 

After  saturation,  the  whole  was  agitated  with  a  large  quan- 
tity of  washed  ether,  which  takes  up  the  aconitine.  The  author 
observed  that  if  ether  was  not  used  in  sufficient  quantity,  and  was 
left  in  contact  with  the  liquor  twenty- four  hours  before  decanting, 
small  crystals  of  aconitine  formed  on  the  sides  of  the  flask.  The  ethe- 
real liquor  was  left  to  spontaneous  evaporation.  Almost  always  the 
first  deposition  of  crystals  on  the  sides  of  the  dish  retained  traces  of 
colouring  matter,  and  were  imperfectly  crystallized.  Duquesnel 
states  that  this  colouring  material  may  be  separated  by  pouring  oflP 
the  ethereal  solution  into  another  vessel,  and  adding  one  quarter  of 
its  volume  of  light  petroleum. 

Comparative  experiments,  undertaken  at  Gottingen,  in  1865,  to 
determine  the  relative  value  of  the  different  processes  for  the  ex- 
traction of  aconitine  (amorphous),  have  demonstrated  that  the  best 
method,  as  regards  the  yield,  was  one  analogous,  in  its  principal 
elements,  to  the  one  just  considered.  It  furnished  '860  gramme  of 
aconitine  per  1000.  Then  came  successively  the  exhaustion  of  the 
root  by  pure  water,  '830  per  1000  ;  and,  finally,  the  use  of  animal 
charcoal  and  dialysis,  producing  respectively  '760  and  '630  gramme 
per  1000. 

The  author  estimated  the  quantity  of  aconitine  in  specimens  of 
the  root  of  which  he  had  but  very  small  quantities,  by  the  following 
method  :  The  root,  reduced  to  fine  powder,  was  placed  in  a  glass 
percolator,  and  covered  with  alcohol  of  92  per  cent.,  to  which  one 
per  cent,  of  tartaric  acid  had  been  added.  The  liquid  was  left  in 
contact  with  the  powder  twenty-four  hours.  At  the  expiration  of 
this  time,  the  alcohol  was  run  off",  and  new  supplies  poured  upon 
the  powder,  until  after  leaving  the  percolator  the  alcohol  produced 
no  longer  upon  the  tongue  and  the  lips  the  characteristic  physio- 
logical impressions  of  aconitine.  The  root  was  then  considered 
as  exhausted.  The  alcoholic  liquor  was  distilled  in  a  vacuum  at  a 
temperature  about  40°  C,  and  then  reduced  to  the  consistence  of  an 
almost  dry  extract  in  the  vacuum  of  an  air-pump  ;  by  these  pro- 
cedures the  elimination  of  all  of  the  alcohol  was  assured.  The  rest  of 
the  operation  was  conducted  according  to  the  method  of  extraction 
adopted  by  Duquesnel.  In  redissolving  the  extract,  the  water  used 
must  be  limited  to  a  very  small  quantity,  and  this  quantity,  as  far 
as  possible,  should  be  in  proportion  to  the  amount  of  extract  ob- 
tained, with  the  view  of  having  results  susceptible  of  comparison. 
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The  Estimation  of  Emetin  in  Ipecacuanha.  0.  Zenoffsky. 
{Chemist  and  Druggist,  April,  1872,  108.)  The  author,  being 
dissatisfied  with  M.  Lefort's  process  for  the  determiuation  of  emetin, 
sought  to  establish  a  volumetric  method  based  on  the  precipitation 
of  the  alkaloid  bj  the  iodo-hydrargyrate  of  potassium.  The  author 
first  prepared  a  deci-normal  standard  solution  of  the  reagent  as  fol- 
lows : — Take  13'546  grams  of  mercuric  chloride,  and  49'8  grams  of 
potassic  iodide ;  dissolve  both  in  water,  and  make  up  the  volume  to 
one  litre.  Having  obtained  some  pure  emetin,  he  made  a  solution  of 
it  containing  0.000005  gram  in  each  cubic  centimetre,  and  found 
that  a  few  drops  poured  on  a  watch-glass  resting  on  black  paper 
gave  a  distinct  turbidity  with  the  reagent.  In  point  of  delicacy, 
therefore,  he  was  satisfied.  From  quantitative  experiments  he  next 
determined  that  1  c.c.  of  the  deci-normal  standard  solution  is 
equivalent  to  0'0189  gram  of  emetin.  To  perform  an  estimation 
volumetrically  the  standard  solution  is  added  to  the  liquid  contain- 
ing the  alkaloid  until  no  more  turbidity  is  produced.  The  end  of 
the  reaction  is  ascertained  by  the  drop  method.  A  few  drops  of  the 
liquid  are  filtered  on  to  a  watch-glass  (placed  on  black  glazed  paper), 
and  touched  with  a  glass  rod  previously  moistened  with  the  standard 
solution.  The  reaction,  a  local  turbidity,  can  be  seen  even  in 
coloured  fluids.  To  prevent  loss  at  each  testing,  both  filter  and 
filtrate  are  returned  into  the  liquor. 

After  a  series  of  experiments  the  author  adopts  the  following 
method  of  procedure  for  the  assay  of  ipecacuanha  root : — 

Take  15  grm.  of  the  root,  mix  with  15  drops  of  dilute  sulphuric 
acid  and  so  much  of  85  per  cent,  alcohol  that  the  volume  should  be 
150  c.c,  digest  24  hours,  filter,  measure  100  c.c.  of  the  filtrate,  eva- 
porate the  alcohol,  and  add  the  volumetric  solution  until  no  more 
reaction  takes  place.  The  number  of  the  used  c.c.  of  the  reagent 
multiplied  by  00189  doooo^^  °^  ^^  equivalent  of  emetin)  gives  the 
amount  of  emetin  in  the  root  and  in  the  liquid,  that  is  10  grms. 

Ipecacuanha  wines  can  be  estimated  just  as  accurately,  if  from  a 
given  volume  the  alcohol  has  been  removed ;  the  vehicle  (sherry 
•wine)  does  not  give  a  precipitate. 

Toxicolog^cal  Researches  upon  Brucine,  Emetine,  and  Physostig- 
matine.  I5y  M.  Pander,  (Jahreshiricht,  1871,  p.  378.)  If  one- 
fiftieth  of  a  milligram  of  brucine  be  dissolved  in  sulphuric  acid  upon 
a  watch-glass,  and  a  drop  of  nitric  acid  be  caused  to  run  slowly 
against  the  edges,  there  i^  produced  immediately  a  rose  coloration, 
which  becomes  orange  and  then  yellow ;  this  latter,  when  there  is 
one-tenth  of  a  milligram  of  brucino  present,  is  changed  upon  the 
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addition  of  chloride  of  zinc  and  snlphydrate  of  ammonia  to  a  beauti- 
ful violet-red  colour.  Strychnine  does  not  prevent  the  reaction  of 
nitric  and  sulphuric  acids.  Iodide  of  potassium  gives  a  kermes- 
coloured  reaction  in  a  solution  of  one-five-thousandth  part  of  brucine, 
and  iodide  of  potassium  and  bismuth  gives  an  orange-red  precipitate 
in  a  similar  solution.  Caffeine  does  not  prevent  the  reaction  of 
brucine,  whilst  brucine  does  interfere  with  the  reaction  of  caffeine 
with  chlorine. 

Sulphuric  acid  holding  molybdic  acid  in  solution  is  the  reagent 
most  sensitive  to  emetine;  it  produces  a  red  coloration,  passing 
quickly  to  green.  A  solution  of  one-hundredth  of  a  milligram 
still  gives  a  reddish  tint.  Concentrated  sulphuric  acid  gives,  with 
one  hundred  and  fiftieth  of  a  milligram,  a  brown  coloration  with 
greenish  reflection,  and  nitro-sulphuric  acid  gives  a  yellow  coloration 
with  a  hundredth  of  a  milligram.  Iodide  of  potassium  and  bismuth, 
iodide  of  potassium  and  cadmium,  solution  of  iodine  in  iodide  of 
potassium,  picric  acid,  and  phosphomolybdic  acid,  reveal  the  presence 
of  one-fiftieth  of  a  milligram  of  emetine  in  twenty- thousand  times 
its  weight  of  water.  Brucine  prevents  the  reaction  of  sulphuric 
acid  containing  molybdic  acid  with  emetine,  but  emetine  does  not 
hinder  the  reaction  of  brucine  or  strychnine.  The  reaction  of  caf- 
feine is  obscured  unless  it  be  present  in  large  quantity  compared 
with  the  emetine. 

As  to  physostigmine,  or  eserine,  bromine  water  is  its  best  reagent. 
In  a  solution  of  one  part  of  physostigmine  in  ten  thousand,  one 
twentieth  of  a  milligram  may  be  recognized  by  a  red-brown  colora- 
tion. Iodide  of  potassium  and  bismuth  and  phosphomolybdic  acid 
will  reveal  physostigmine  in  solution  in  twenty-five  thousand  times  its 
weight  of  liquid,  iodide  of  potassium  and  mercury  in  five  thousand 
times  its  weight,  and  chloride  of  gold  in  two  thousand  times  its 
weight  of  liquid. 

After  poisoning,  M.  Pander  has  found  physostigmatine  in  the  blood, 
small  intestines,  liver,  bile,  and  saliva,  but  the  results  are  uncertain 
as  to  urine,  perhaps  in  consequence  of  the  rapid  putrefaction  of  that 
liquid. 

Note  on  Litmus  Paper.  Dr.  E.  R.  Squibb.  (Ghem.  News,  xxvi., 
247.)  The  author,  referring  to  the  fact  that  litmus  paper  in  the  best 
3ondition  for  use  is  often  difficult  to  be  met  with,  and  that  many 
physicians  and  pharmacists  demand  that  the  blue  shall  be  very  blue, 
.md  the  red  very  red,  states  that  the  palest  instead  of  the  deepest 
coloured  paper  should  always  be  selected. 

The  solution  made  from  1  lb.  of  litmus  commonly  requires  200 
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grains  of  concentrated  sulphuric  acid  to  saturate  it  up  to  tlie  point 
at  whicli  the  colour  begins  to  change  to  purple  in  its  course  towards 
redness,  thus  indicating  how  ill  these  dark  coloured  and  carelessly 
made  papers  fulfil  their  design. 

To  prepare  a  good  litmus-paper,  the  author  recommends  the  fol- 
lowing formula : — 

p,    Good  Litmus,  in  fine  powder      .         .         .1  part. 

Water 4  parts. 

Alcohol 1  part. 

All  by  weight. 

Put  these  ingredients  into  a  bottle,  and  shake  the  mixture  occa- 
sionally during  24  hours;  allow  the  sediment  to  settle  out  com- 
pletely, and  decant  as  much  as  possible  of  the  clear  liquid  into 
another  vessel;  then  put  the  same  quantity  of  water  and  alcohol 
upon  the  sediment,  shake  again,  and  when  again  well  settled,  pour 
off  the  clear  liquid  for  use  in  diluting  the  first  portion  of  liquid,  or 
for  dissolving  a  fresh  portion  of  litmus.  Separate  about  one-fourth 
part  of  the  first  clear  liquid,  and  add  to  the  remainder  dilute  sul- 
phuric acid  until  it  becomes  of  a  purple  tint,  or  gives  a  purplish-blue 
colour  to  a  slip  of  white  paper ;  then  add  about  one  half  of  the  sepa- 
rated fourth  of  the  solution,  and  if  this  should  entirely  restore  the 
original  pure  blue  colour,  add  dilute  acid  until  the  purple  tint  is 
again  produced ;  then  add  the  remaining  eighth  part  of  the  original 
solution  to  restore  the  pure  blue  colour,  or,  which  is  more  delicate  as 
a  test  for  acidity,  a  very  faintly  purple-blue  colour ;  then  dilute  this 
either  with  water  or  the  second  liquid  from  the  litmus  sediment, 
until  a  shp  of  neutral  white  paper  dipped  into  it  has  a  pale  blue  or 
pale  purplish-blue  colour  when  dry. 

The  solution  for  making  red  Htmus  paper  will  not  bear  the  same 
amount  of  dilution  as  that  for  the  blue,  and  must  be  made  of  the 
proper  purplish-red  colour  by  the  addition  of  dilute  acid  before 
dilution. 

The  solutions  so  made  will  keep  almost  indefinitely,  and  may  be 
passed  on  from  one  process  to  the  next. 

The  paper  should  be  made  entirely  of  rags,  quite  white,  and  above 
all  quite  neutral,  and  after  being  dipped  and  dried,  cut  into  sheets 
from  3  to  4  inches  wide  by  12  to  18  in  length.  Such  a  sheet  can 
be  readily  cut  into  slips  for  use,  and  the  slips  should  be  kept  in  a 
bottle  or  test  tube  out  of  contact  with  the  air,  and  shaken  out  singly 
as  required  to  avoid  contact  of  the  fingers  with  more  than  the  one 
wanted  for  use. 

The    Red   Colouring    Matter  derived   from    Eserine.     By  H, 
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Duquesnel.  (Ij  Union  Pharmaceuticjue,  xiii.,  259.)  In  a  former 
note  tlie  author  made  known  the  action  of  bromine  npon  eserine 
(phjsostigmatine)  and  the  formation  of  a  crjstalHne  substance  re- 
sulting from  this  reaction,  which  acts  upon  the  pupil  of  the  eye  like 
eserine,  and  is  consequently  capable  of  similar  application.  He  re- 
commended the  employment  for  this  purpose  of  a  very  pure  eserine 
in  order  to  obtain  crystals  as  free  as  possible  from  the  red,  blue,  and 
other  colouring  matters  described  by  M.  Vee. 

In  a  later  memoir,  M.  Petit  described  a  method  for  obtaining,  in 
well  defined  crystals,  the  blue  colouring  matter,  previously  produced 
accidentally,  and  which,,  in  his  opinion,  is  capable  of  characterizing 
eserine  in  a  case  of  poisoning  by  that  alkaloid. 

Between  this  blue  substance  and  eserine  occurs  a  red  crystallizable 
matter,  which  is  the  first  degree  of  alteration  of  that  alkaloid,  and 
which  is  often  met  with  in  the  different  chemical  reactions  of  eserine, 
as  well  as  in  certain  pharmaceutical  preparations.  It  may  easily  be 
obtained  in  the  following  manner.  When  eserine,  or  by  preference 
its  salts,  is  treated  with  an  excess  of  alkali,  a  white  precipitate  is  at 
first  produced  which  redissolves  in  an  excess  of  water,  and  gradually 
acquires  a  red  coloration  that  rapidly  intensifies,  and  especially  if 
agitated  in  contact  with  air,  passing,  if  the  action  be  sufficiently 
prolonged  (twenty-four  hours  or  more)  to  yellow  and  green,  and 
sometimes  even  to  blue.  If  instead  of  prolonging  the  action  of  the 
potash  after  the  red  is  at  its  greatest  intensity,  the  liquor  be  agi- 
tated with  excess  of  chloroform,  all  the  red  matter  passes  into  the 
chloroform,  and  may  be  isolated  by  a  carefully  managed  distillation 
of  that  menstruum.  It  then  appears  as  a  resinous  mass  containing 
a  few  bundles  of  crystals  visible  only  under  the  microscope.  But  if 
it  be  washed  with  ether,  a  mass  of  red  prismatic  crystals  in  delicate 
tufts  immediately  appears  under  the  microscope.  These  crystals  are 
insoluble  in  ether,  which  purifies  them  from  excess  of  eserine  that  is 
yet  undecomposed  by  the  action  of  the  potash ;  they  are  soluble  in 
water,  alcohol,  and  chloroform. 

The  red  substance,  which  until  its  chemical  composition  is  known 
the  author  proposes  to  call  "rubreserine,"  he  considers  to  be  the 
first  stage  of  oxidation  of  eserine,  since,  by  treating  it  with  dilute 
anynonia, — which  dissolves  it, — and  evaporating  the  solution  to 
dryness  a  magnificent  blue  residue  is  obtained,  quite  analogous  to  that 
obtained  by  M.  Petit,  and  conducting  itself  similarly  with  acids, 
which  blue  appears  to  represent  the  more  advanced  degree  of  oxida- 
tion of  eserine. 

The  crystallizable  matter  so  obtained  appears  to  play  the  part  of 
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an  alkaloid ;  for  althougli  the  author's  experiments  were  made  upon 
a  small  quantity,  it  was  precipitated  by  the  ordinary  reagents  for 
alkaloids, — phosphomolybdic  acid,  solution  of  iodide  of  potassium, 
and  the  double  iodide  of  mercury  and  potassium.  It  is  difficult, 
however,  in  consequence  of  its  great  colouring  power,  and,  if  it 
exists,  its  feeble  alkalinity,  to  be  certain  of  its  reaction  with  litmus. 

The  rubreserine  is  a  product  of  oxidation,  acquiring  its  oxygen 
from  the  air, — as  was  shown  by  agitating  eserine  with  a  solution  of 
potash  in  a  closed  tube, — and  may  be  decolourized  by  the  reducing 
action  of  the  negative  pole  of  an  electric  current  from  a  single 
Bunsen  element,  or  by  the  action  of  nascent  hydrogen.  It  is  a 
question  whether  in  tMs  case,  by  a  reaction  analogous  to  that  which 
gives  rise  to  aniline,  eserine  is  reconstituted  or  another  alkaloid  is 
formed. 

This  red  substance  is  devoid  of  toxic  action,  at  least  when  ad- 
ministered in  moderately  strong  doses  of  5  to  10  centigrams  either 
by  the  mouth  or  hypodermically.  In  many  experiments  made  upon 
guinea-pigs  negative  results  were  obtained  with  the  above  doses ; 
while  on  the  other  hand,  a  few  milligrams  of  eserine  were  sufficient 
to  cause  the  death  of  the  same  animals.  Even  the  antimydriatic 
action,  so  characteristic  and  energetic  in  eserine  is  completely  de- 
stroyed in  this  substance,  as  the  author  found  in  experiments  upon 
himself 

Contrary  to  what  is  generally  supposed,  therefore,  the  solutions 
and  collyria  of  eserine,  more  or  less  coloured  by  the  oxidation  of  their 
base,  must  be  looked  upon  as  preparations  altered  and  weakened  by 
age.  The  employment  of  old  preparations  should  therefore  be 
avoided  as  much  as  possible,  and  they  should  be  replaced  by  colour- 
less and  recent  preparations,  made  in  small  quantities  and  obtained 
either  by  dissolving  the  eserine  directly  in  water,  by  the  aid  of  an 
extremely  dilute  acid,  so  as  to  make  an  absolutely  neutral  solution, 
or  by  using  the  neutral  sulphate  of  eserine  previously  prepared  and 
kept  in  a  well  stoppered  bottle,  which  dissolves  rapidly  in  water. 

Solubility  and  Volatility  of  Cantharidin,  M.  E.  Rennard. 
(Joum.  de  Pharm.,  4th  series,  xvii.,  409,  also  Chem.  Centr.,  1872, 
568.)  If  commercial  cantharidin  bo  boiled  with  distilled  water  for 
five  minutes,  the  liquor  filtered  boiling,  and  evaporated  at  a  tem- 
perature of  18°  C,  yields  0026  of  cantharidin  for  every  100  parts 
of  water.  Care  must  be  taken  to  dry  the  residue  of  the  evaporation 
at  100°  C.  In  making  the  calculation  according  to  the  weight  of 
cantharidin  left  upon  the  filter  the  solubility  has  been  found  in  two 
experiments  to  be  00203  and  0*021  per  cent. 
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Cantharidin  was  agitated  during  eight  days  in  distilled  water; 
the  filtered  liquid  left  upon  evaporation  0*0266  per  cent,  of  can- 
tharidin. 

The  cantharidin  of  the  preceding  experiment,  agitated  during 
eight  days  in  distilled  water,  gave  a  solution  containing  0'022  per 
cent,  of  cantharidin. 

An  aqueous  solution  of  cantharidin,  saturated  when  hot,  and  then 
cooled,  and  three  times  shaken  with  an  equal  volume  of  ether,  gave 
up  to  that  liquid  only  a  part  of  the  cantharidin  that  it  contained. 
In  the  first  case  the  water  retained  0*0185  per  cent,  of  cantharidin; 
in  the  second  0'0184  per  cent. 

Distilled  water  placed  in  contact  with  jpure  cantharidin  dissolved 
0*  1 6  per  cent,  of  its  weight. 

Boiling  water  dissolved 0*297  per  cent. 

A  second  experiment  gave 0-290      ,, 

Boiling  alcohol  (99  per  cent.  Tralles)  dissolved      .  2-168       „ 

A  second  experiment  gave 2-03         „ 

The  same  alcohol  boiled  with  cantharidin,  then  filtered  after 
cooling  for  48  hours,  retained  0'1053  per  cent,  of  cantharidin.  A 
second  experiment  gave  0-1033  per  cent. 

Cantharidin  was  macerated  in  alcohol  for  five  days.  The  liquid 
filtered,  evaporated  at  a  temperature  of  30°  to  35°  C,  left  a  residue 
which,  dried  during  two  days  over  sulphuric  acid,  contained  0*127 
of  cantharidin  for  100  parts  of  alcohol.  A  second  experiment  gave 
0*123  per  cent,  of  the  weight  of  alcohol.  These  two  residues  of 
cantharidin,  dried  at  100°,  weighed  still  0*109  and  0*11. 

Alcohol  (85  per  cent.  Tralles)  dissolved.         .  0-862  per  cent. 
Cantharidin     shaken     twice    with    alcohol 

yielded  to  it 0-65         „ 

Boiling  benzine  dissolved       ....  3-38         „ 

Cold            „            „                ....  0-51 
Boiling    hydrochloric    acid    (sp.    gr.     1-17) 

dissolved 0-3          ,, 

Cold  ditto 0-137       „ 

In  distilling  together  100  grams  of  cantharides,  10  c.c.  of  sul- 
phuric acid,  and  150  c.c.  of  water,  100  c.c.  of  a  liquid  was  obtained, 
to  which  was  added  a  little  solution  of  caustic  potash ;  after  a  few 
days  the  liquor  was  supersaturated  with  sulphuric  acid  and  shaken 
with  chloroform.  The  latter  left  upon  evaporation  0*0105  of  can- 
tharidin. 

Notwithstanding  Radecki's  statement  that  cantharidin  does  not 
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volatilize  witb  the  vapour  of  water,  the  author  finds  that  a  consider- 
able quantity  of  this  substance  passes  over  when  it  is  distilled  with 
water.  Moreover  he  finds  that  cantharidin  is  to  some  extent  volatile 
with  the  vapour  of  chloroform.  When  an  old  sample  of  cantharides 
(a  portion  of  the  sample  used  by  K-adecki)  was  distilled  with  water, 
no  cantharidin  was  found  in  the  distillate,  cantharides  which' 
have  been  kept  for  a  long  time  occasionally  containing  no  cantha- 
ridin. 

The  aqueous  distillate  of  cantharides  containing,  not  only  cantha- 
ridin, but  an  animal  oil  having  a  low  boiling-point. 

Extraction  of  Caflfeine  from  Tea  Leaves.  E.  Lievennthal. 
(ArcMv.  der  Phai-m.,  June  1873,  554.)  According  to  the  author,  it 
is  customary  in  Astrachan  to  pour  three  times  their  weight  of 
chloroform  over  finely  powdered  tea  leaves  in  a  flask,  and  boil  for 
some  minutes.  To  prevent  loss  of  chloroform,  the  mouth  of  the 
flask  is  closed  with  a  perforated  cork,  into  which  a  long  glass  tube 
is  introduced.  After  cooling  it  is  filtered,  and  the  residue  washed 
with  chloroform  until  the  latter  runs  through  colourless.  The 
chloroform  is  then  distilled  over  a  water-bath,  the  residue  boiled  in 
water  wdth  constant  stirring,  the  solution  filtered  and  evaporated, 
and  the  caffeine  left  to  crystallize  out.  By  this  process  the  caffeine 
can  be  obtained  sufficiently  pure  for  the  application  of  the  chlorine 
and  ammonia  test.  This  method  is  applicable  to  the  quantitative 
determination  of  caffeine. 

On  Santonin.  L.  de  St.  Martin.  (Compt.  Bend.,  Ixxv.,  1190 
-1192,  and  Journ.  Chem.  Soc,  2nd  series,  xi.,  162.)  Desiring  to 
ascertain  whether  santonin,  the  active  principle  of  Semen  contra,  be 
really  a  phenol,  as  Berthelot  (Traite  elementalre  de  Chimie  Organiqice) 
considered  it,  the  author  began  by  attempting  its  gradual  deoxida- 
tion.  If  the  formula  of  santonin  be  C^  Hjg  O3,  there  should  bo 
obtained  by  this  means — (1.)  A  diatomic  phenol,  Cjg  Hig  O2  ;  (2.) 
a  monatomic  phenol,  CigHigO;  (3.)  a  hydrocarbon,  CigHig^Cio 
(Hy  .  Cg  Hji),  or  amylnaphthalene.  The  second  of  these  is  the  only 
one  yet  obtained,  and  is  formed  when  one  part  of  santonin  and  four 
parts  of  zinc  are  heated  in  a  current  gf  hydrogen.  A  brownish- 
yellow  liquid  is  obtained,  in  which  after  some  days  needle-shaped 
crystals  begin  to  form.  These  are  purified  by  distillation  at  350°, 
when  two  isomeric  bodies  neutral  to  litmus  are  obtained,  the  one 
crystalline,  the  other  liquid,  for  both  of  which  the  name  of  santcynol 
ifl  proposed.  CrystalUne  eantonol  is  similar  in  appearance  to  stearin, 
and  melts  at  135°.  It  is  insoluble  in  water,  and  very  soluble  in 
alcohol  and  ether.     Sulphuric  acid  forma  with  it  a  sulpho-conjugatcd 
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acid,  the  barinm  salt  of  which  is  soluble.  Santonol  dissolves  when 
it  is  mixed  with  a  moderate  quantity  of  potash  solution,  but  a  large 
excess  of  potash  gives  rise  to  potassium  santonolate,  which  is  an  oil 
yielding  santonol  on  treatment  with  an  acid.  These  and  other 
properties  not  mentioned  prove  santonol  to  be  a  phenol.  Liquid 
santonol  changes  on  exposure  to  air,  is  insoluble  in  water,  but  soluble 
in  alcohol  or  ether. 

On  Curarine.  Prof.  F.  A.  Fliickiger.  {Neu.  Jahr.  fur  Pharm., 
xxxix.,  197.)  It  is  well  known  that  curarine,  when  in  contact  with 
oxidizing  substances  and  sulphuric  acid,  resembles  strychnine  in  its 
behaviour,  the  violet  colour  produced  by  the  latter,  however,  dis- 
appearing the  most  rapidly. 

For  the  purpose  of  showing  the  reaction  of  curarine,  it  will 
suffice  to  allow  a  crystal  of  either  the  red  or  yellow  potassium 
chromate  to  become  impregnated  with  a  drop  of  watery  solution  of 
curarine.  If  the  crystal,  when  dry,  be  placed  in  a  drop  of  sulphuric 
acid,  it  becomes  surrounded  with  a  bluish  violet  belt  of  colour. 
The  purity  of  the  colour  is  somewhat  interfered  with  owing  to  the 
presence  of  brown  substances  which  accompany  the  alkaloid  in 
curarine. 

The  author  has,  therefore,  endeavoured  to  precipitate  the  solution 
of  curarine  with  sugar  of  lead,  to  separate  the  lead  by  means  of  a 
filter,  and  to  employ  the  scarcely  coloured  and  sufficiently  con- 
centrated fluid  for  the  reaction.  The  result  is  unsatisfactory,  for 
the  reaction  takes  place  but  imperfectly,  or  not  at  all.  By  the 
action  of  animal  charcoal  the  solution  of  curarine  can  be  more  com- 
pletely decolourized,  but  the  filtrate  does  not  show  the  reaction 
properly ;  and  even  if  the  charcoal  were  burnt  with  alcohol,  and  the 
latter  allowed  to  evaporate,  a  satisfactory  reaction  could  not  be 
obtained  with  the  curarine,  which  probably  undergoes  some  alter- 
ation during  these  attempts  at  purification. 

If  the  filtered  and  highly  concentrated  solution  of  curarine 
be  mixed  with  diluted  glycerin  and  some  saturated  solution  of 
potassium  bichromate,  amorphous  curarine  chromate  will  be  pre- 
cipitated, which  even  when  redissolved  will  not  become  crystalline. 
This  distinguishes  it  from  strychnine  chromate,  which  under  the 
same  circumstances  became  beautifully  crystalline.  The  author 
finds  a  further  distinction  in  the  fact  that  when  air-dried  curarine 
chromate  is  dissolved  in  sulphuric  acid,  an  intense  blue  colour  is 
produced,  while  in  the  case  of  strychnine  the  colour  is  violet. 

In  order  to  apply  this  test  to  curarine,  red  potassium  chromate 
should  be  used  ;  the  reaction  not  being  so  certain  and  perfect  with 
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the  yellow  cliromate.  It  is  also  to  be  remarked  that  the  curarine 
chromate  is  more  soluble  in  water  than  the  corresponding  strychnine 
combination,  and  therefore  can  only  be  separated  in  concentrated 
solutions.  This  |can  be  promoted  by  the  addition  of  glycerin  or 
alcohol,  but  an  entire  separation  of  curarine  cannot  be  eiFected  in 
this  manner.  The  solution  of  curarine  chromate,  mixed  with 
sulphuric  acid,  becomes  a  bluish  violet  liquid,  but  will  not  bear  con- 
centration by  heat. 

Dry  curarine  chromate  is  as  little  durable  as  strychnine  chromate. 
The  author  had  prepared  a  fine  specimen  of  the  latter  in  order  to 
try  the  reaction,  but  having  kept  it  some  time  he  found  that  it  had 
become  darker,  and  presented  only  a  dirty  brown  colour  in  the  con- 
centrated sulphuric  acid. 

The  blue  colour  which  arises  from  placing  curarine  chromate  in 
sulphuric  acid,  the  author  has  not  found  durable  ;  but  the  violet 
colour  which  is  produced  with  curarine  extract,  or  even  with  less  pure 
material,  will  often  last  a  whole  day ;  the  author,  however,  has  not 
been  successful  in  his  endeavours  to  isolate  the  violet  combination. 
If  chromic  acid  be  used  instead  of  sulphuric  acid,  these  reactions 
will  not  take  place  ;  and  if  syrupy  phosphoric  acid  be  substituted, 
the  result  is  most  unsatisfactory. 

The  author  also  adds  that  the  difference  between  curarine  and 
strychnine  is  further  shown  by  the  fact  that  solutions  of  the  former 
are  precipitated  by  potassium  iodide  and  potassium  plati no-cyanide, 
but  that  the  precipitates  are  amorphous,  and  cannot  be  obtained  in  a 
crystalline  state  from  alcohol,  while  the  corresponding  strychnine 
combinations  crystallize  in  a  most  beautiful  manner.  The  separation 
of  curarine  from  strychnine  is  easily  effected  by  taking  advantage  of 
the  fact  that  the  former  is  soluble  in  water,  but  insoluble  in  benzine. 

On  Noctilucine.  By  T.  L.  Phipson.  (Journ.  Fharm.  G/mn., 
4th  series,  xvii.,  117.)  Noctilucine  is  a  new  organic  substance 
which  appears  to  be  widely  diffused  in  nature.  In  the  author's  note 
upon  the  phosphorescent  matter  of  the  ray  (Comptes  Ite^idus,  18G0), 
he  has  spoken  of  it  as  a  peculiar  organic  substance  which  shines  like 
phosphorus. 

Noctilucine  is  not  only  the  cause  of  the  phosphorescence  of  dead 
fish  and  animal  matter,  but  it  is  also  secreted  by  the  glow-worm, 
scolopendra,  and  probably  by  all  animals  which  shine  in  obscurity. 
The  same  substance  appears  also  to  bo  produced  by  certain  living 
plants  (AgarictMf  Euphorbia^  etc.),  and  by  the  decomposition  of 
vegetable  matters  nnder  certain  special  conditions  (fermentation  of 
potatoes,  etc.). 

B 
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At  the  ordinary  temperature  noctilncine  is  a  nearly  liquid  nitro- 
genous substance  ;  it  is  miscible  with  water,  but  does  not  dissolve 
in  it,  and  appears  to  have  slightly  less  density  than  that  liquid.  It 
is  white,  and  when  recently  extracted  from  a  luminous  animal — 
either  living  or  dead — contains  a  certain  quantity  of  water,  and 
possesses  a  slight  odour  a  little  resembling  caprylic  acid.  It  is 
insoluble  in  alcohol  and  ether,  but  is  dissolved  and  decomposed 
easily  by  the  mineral  acids  and  by  alkalies,  potash  causing  the  dis- 
engagement of  ammonia.  In  fermenting  in  contact  with  water  it 
gives  off  a  strong  smell  like  rotten  cheese.  As  long  as  it  is  humid 
noctilucine  absorbs  oxygen,  and  gives  off  carbonic  acid ;  but  when 
left  exposed  to  the  air  it  dries  in  thin  translucent  layers,  without 
any  structure,  and  much  resembling  the  mucine  which  is  obtained 
from  slugs.  Recently  obtained,  noctilucine  is  strongly  phospho- 
rescent, and  this  production  of  light  is  due  to  its  oxidation  in  contact 
with  moist  air.  It  can  even  shine  in  water  as  long  as'tbe  water 
contains  any  air.  In  oxygen  gas  it  is  a  little  more  brilliant,  but  it 
has  been  observed  to  shine  always  more  when  the  wind  blows  from 
the  south-west ;  that  is  to  say,  when  there  is  much  ozone  in  the  air. 
This  production  of  light  ceases  as  soon  as  the  oxidation  of  the 
matter  is  completely  accomplished ;  but  if  the  least  quantity  of  air  is 
adherent,  noctilucine  will  shine  for  an  instant  or  two  in  an  atmo- 
sphere of  moist  carbonic  acid. 

In  phosphorescent  animals  noctilucine  is  secreted  by  a  special 
organ,  just  as  bile  is  secreted  by  the  liver,  and  it  appears  to  be  em- 
ployed to  produce  light  nearly  as  soon  as  it  is  secreted.  It  is 
produced  also  under  certain  conditions  of  temperature  and  humidity 
in  dead  animal  matter,  such  as  flesh,  blood,  and  sometimes  urine. 
Whatever  be  its  source,  noctilucine  always  gives  the  same  kind  of 
light,  namely  one  nearly  monochromatic,  giving  a  spectrum  which 
is  principally  visible  between  the  lines  E  and  F,  and  possessing  the 
same  chemical  properties  as  far  as  they  have  been  examined.  It  is 
secreted  in  a  state  of  great  purity  by  the  Scolopendra  electrica,  and 
about  the  month  of  September,  sufficient  for  the  examination  of  its 
principal  properties  may  be  obtained  by  making  several  of  these 
myriapods  run  over  a  large  glass  vessel.  It  can  also  be  obtained  in 
a  less  pure  state  from  the  phosphorescent  organ  of  the  glow-worm, 
and  from  the  phosphorescent  surface  of  dead  fish,  by  collecting  on 
moistened  filtering  paper  the  luminous  matter  gathered  by  a 
knife. 

The  secretion  of  noctilucine  by  the  superior  luminous  animals, 
such  as  insects  (glow-worms,  fire-flies,  etc.),  is  to  a  certain  extent, 
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doubtless,  under  the  influence  of  the  nervous  system,  which,  gives 
the  faculty  of  causing  a  cessation  of  the  light  at  will.  In  this  case 
the  secretion  is  momentarily  arrested  ;  but  it  is  known  that  the  eggs 
of  glow-worms  shine  for  some  time  after  they  have  been  deposited, 
which  is  due  to  their  containing  a  small  quantity  of  noctilucine.  In 
animals  much  lower  in  the  scale,  such  as  the  little  Noctilucea 
miliaris,  the  flexible  polyps,  etc.,  there  appears  to  be  a  special  organ 
for  the  production  of  the  light,  and  there  where  scarcely  a  trace  of  a 
nervous  system  is  found,  the  secretion  of  the  luminous  matter 
appears  often  subject  to  the  influence  of  exterior  circumstances. 

Pepsin.  R.  Bother.  (Chicago  Pharmacist,  vi.,  192.)  The 
author,  in  a  very  long  and  exhaustive  paper,  treats  of  the  chemical, 
physiological,  and  pharmaceutical  history  of  pepsin,  since  it  first 
became  known,  especially  as  an  article  of  commerce.  Reference  is 
made  to  the  paper  on  pepsin  by  E.  Scheff"er,  which  will  be  found 
in  the  Year-Booh,  1872,  p.  268.  We  extract  the  following  re- 
marks : — 

Our  knowledge  of  the  existence  of  pepsin  dates  from  1834.  Sine 
that  time,  this  important  agent  of  the  animal  economy  has  been  the 
constant  study  of  physiologists  ;  but  so  subtle  is  this  principle,  that 
although  its  manifestations  are  of  a  most  powerful  and  decided  cha- 
racter, yet  the  body  in  an  isolated  and  absolutely  pure  state  has  pro- 
bably never  been  obtained. 

As  an  article  of  pharmacy  it  has  long  been  in  use,  but  it  is  only 
quite  recently  that  we  were  enabled  to  procure  it  in  a  more  definite 
and  reliable  form. 

The  conversion  of  food  into  blood  and  tissues  is  effected  through 
a  series  of  chemical  and  molecular  changes,  with  the  agency  of 
certain  secretions  famished  by  the  organs  of  digestion.  The  func- 
tion of  these  organs  upon  food,  preparatory  to  assimilation,  is  termed 
digestion. 

In  1834,  the  result  of  Eberle's  researches  on  artificial  digestion, 
first  indicated  the  existence  of  a  distinct  digestive  principle,  which 
in  the  presence  of  free  acid  determined  the  solution  of  coagulated 
protein  bodies. 

Eberle  found  that  infusions  of  the  gastric  glands  or  the  mucous 
membrane  of  the  stomach,  when  slightly  acidulated  with  hydrochloric 
acid,  at  the  normal  temperature  of  the  body,  also  possessed  the  pro- 
perty of  exerting  a  digestive  action  upon  the  proteids,  exterior  to 
the  organism. 

In  1830,  Schwann  isolated  the  principle,  and  named  it  pepsin.  He 
obtained  a  precipitate  from  ilie  gastric  fluid  by  means  of  mercuric 
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chloride,   whicli,  after  separation  of   the  mercury,   in  an   acidified 
solution,  possessed  a  powerful  digestive  force. 

Wasmann,  in  1839,  extracted  the  mucous  membrane  of  hog's 
stomach  by  successive  macerations  in  distilled  water  until  putrefac- 
tion began.  The  resulting  viscid  neutral  liquids  were  then  precipi- 
tated with  plumbic  acetate,  and  the  precipitate  when  freed  from 
lead,  yielded  pepsin  in  solution.  This  was  now  carefully  concentra- 
ted and  treated  with  alcohol,  which  again  completely  precipitated 
the  pepsin  in  a  flocculent  form.  Wasmann  ascertained  that  this 
pepsin  when  dissolved  in  60,000  parts  of  water  acidulated  with 
hydrochloric  acid,  dissolved  coagulated  albumen  in  6  to  8  hours,  and 
that  it  also  was  an  equally  powerful  digestive  of  bone  cartilage  and 
gelatiginous  tissue.  He  noticed  that  a  small  quantity  of  mineral 
acid  rendered  the  aqueous  solution  turbid,  which  an  augmentation 
of  the  acid  again  cleared.  He  likewise  made  the  important  observa- 
tion that  alkalies  destroy  the  digestive  property  of  pepsin,  and  that 
higher  temperature  also  had  a  destructive  effect. 

Pappenheim  found  that  ferrous  and  cupric  sulphates  and  other 
salts  precipitated  pepsin,  and  that  the  precipitate  is  again  soluble  in 
an  excess  of  some  of  these  reagents. 

Bidder  and  Schmidt,  in  1852,  obtained  pepsin  by  neutralizing 
gastric  juice  with  lime  water,  filtering,  evaporating  to  a  syrupy  con- 
sistence, and  precipitating  with  alcohol.  The  precipitate  was  re- 
dissolved  in  water,  and  again  thrown  down  with  a  large  excess  of 
mercuric  chloride  ;  the  mercury  removed  with  hydrogen  sulphide, 
and  the  solution  evaporated  to  dryness. 

Pepsin  prepared  by  Wasmann's  method  was  from  its  reactions 
judged  to  be  a  protein  body.  But  Mulder  obtained  artificial  digestive 
fluids,  free  from  proteic  reactions,  and  quite  recently  (1861)  Briicke 
has  been  able  to  prepare  pepsin  in  a  state  of  greater  purity.  An 
infusion  of  the  glandular  layer  of  the  stomach,  made  with  dilute 
tribasic  phosphoric  acid,  is  filtered  and  neutralized  with  lime-water. 
The  bulky  precipitate  of  calcic  phosphate,  which  carries  down  with 
it  mechanically  the  greater  part  of  the  pepsin,  is  collected,  washed, 
pressed,  and  treated  with  dilute  hydrochloric  acid.  The  solution  is 
again  precipitated  by  lime-water,  and  the  deposit  again  dissolved  in 
dilute  acid.  To  this  second  solution  is  gradually  added,  by  means 
of  a  long  funnel  reaching  down  to  the  bottom  of  the  vessel,  a  satu- 
rated solution  of  cholesterin  in  a  mixture  of  one  part  ether  and  four 
parts  alcohol,  and  the  whole  is  well  shaken.  The  cholesterin  with 
the  mechanically  entangled  pepsin  is  separated  by  filtration,  well 
washed  and  treated  with  ether.     The  ether  holding  the  cholesterin 
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in  solution  is  then  poured  off,  and  the  remaining  liquid  filtered.  The 
filtrate,  which  when  feebly  acidified  acts  very  energetically  on  pro- 
tein bodies,  gives  no  precipitate  with  mineral  acids,  tannin,  or  mer- 
curic chloride,  and  only  a  turbidity  with  acetate  of  lead.  It  gives 
no  xantho-proteic  reaction,  and  is  not  coloured  by  sulphuric  acid  and 
sugar,  or  by  strong  hydrochloric  acid.  Pepsin  appears,  therefore, 
not  to  be  a  protein  body. 

Pepsin  is  only  active  in  dilute  acid  solution.  It  is  apparently 
more  active  in  conjunction  with  hydrochloric  acid  than  with  lactic 
or  other  acids.  A  too  high  or  too  low  a  degree  of  acidity  is  inju- 
rious, 0"08-0'2  per  cent,  of  hydrochloric  acid  being  about  the  most 
suitable, 

Neutralization  suspends,  without  destroying,  the  action  of  a 
dilute  acid  solution.  Strong  alkalies  seem,  however,  to  injure 
pepsin. 

Pepsin  appears  not  to  be  used  up  or  consumed  during  digestion ; 
that  which  is  poured  into  the  alimentary  canal  during  digestion 
passes  out  in  part  by  the  urine  after  it  has  done  its  work,  and  may 
be  recovered  from  that  fluid.     Briicke  found  it  also  in  flesh. 

Pepsin,  as  secreted  in  the  so-called  peptic  glands  of  the  stomach, 
is  neutral ;  the  secretion  becomes  acid  in  the  ducts  of  the  glands 
(Brueke). 

In  an  alkaline  solution  pepsin  soon  becomes  putrid,  and  in  a 
neutral  solution  it  seems  to  give  rise  to  the  formation  of  fungi, 
but  when  rendered  acid,  it  remains  unaltered  for  a  long  time, 
exactly  like  natural  gastric  juice. 

According  to  Dr.  Pavy,  the  neutralization  of  the  fi'ee  acid  of  the 
gastric  juice  by  an  alkali,  is  the  cause  which  prevents  the  stomach 
of  a  living  animal  from  being  acted  upon  and  dissolved  by  its  own 
secretion.  During  life,  the  walls  of  the  stomach  are  very  freely 
permeated  by  a  current  of  blood,  which  in  its  normal  state  is  always 
alkaline,  and  therefore  neutralizes  the  acid  in  the  gastric  juice,  and 
protects  the  stomach  from  its  action.  After  death,  however,  the 
blood  becomes  stagnant  and  incapable  of  supplying  the  alkali  with 
the  same  rapidity  as  a  circulating  current ;  consequently  in  many 
cases,  especially  when  death  is  sudden  or  violent,  and  the  gastric 
Juice  healthy  and  vigorous,  the  stomach  is  found  to  bo  dissolved 
von  to  the  extent  of  perforation. 
In  a  summary  of  all  the  authenticated  results  of  these  investiga- 
tions the  following  incontestably  established  facts  are  to  bo  found : — 
That  the  preliminary  stage  of  digestive  action,  consisting  in  the 
solution  of  the  coagulated  proteids,  is  effected  through  the  agency 
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of  a  distinct  and  positive  entity — pepsin,  and  not,  as  Liebig 
supposed,  by  the  contagious  action  of  the  decomposing  epithe- 
lium,— corroborated  and  ascertained  by  the  researches  of  Eberle,  in 
1834 

■  Schwann,  Wasmann,  and  Bidder  and  Schmidt  succeeded  in  isolating 
pepsin  in  a  more  or  less  impure  condition,  and  Wasmann  found  that 
after  a  final  precipitation  with  alcohol,  one  part  of  pepsin  dissolved 
in  60,000  parts  of  acidulated  water,  still  gave  the  evidences  of  di- 
gestive power. 

Pappenheim  found  that  pepsin  was  precipitable  by  various  saline 
solutions,  and  again  soluble  in  an  excess  of  some  of  them. 

C.  Schmidt,  sustained  by  Meissner,  showed  that  pepsin  can  only 
act  on  albumen  in  the  presence  of  free  acid,  and  that,  moreover, 
hydrochloric  acid  can  only  exercise  this  normal  function,  as  no 
other  acid  can  satisfactorily  take  its  place,  in  the  total  absence  of 
chlorides. 

Lehmann  found  that  pepsin  converts  the  protein  bodies  into  new 
products,  of  which  the  first  and  last  of  the  series  are  syntonin, 
and  pepton,  as  shown  by  Meissner,  Mulder,  Eichwald,  Kiihne,  Briicke, 
and  others. 

Pepsin  prepared  by  the  processes  anterior  to  1861,  in  which  year 
it  was  obtained  in  a  state  of  purity  by  Briicke,  was  necessarily  con- 
taminated with  albuminoids,  because  the  agents  employed  for  its 
elimination  also  separated  with  it  albumen,  syntonin,  and  pepton  ; 
and  since  the  product  gave  the  proteic  reactions,  it  was  classed  as  a 
protein  body.  But  Briicke  obtained  pepsin  free  from  proteic  reac- 
tion, which  did  not  give  the  usual  characteristic  indications  of 
ordinary  pepsin,  with  the  exception  of  undiminished  digestive 
power ;  and  since  Mulder  also  obtained  digestive  fluids  free  from 
proteic  reaction,  pepsin  was  no  longer  considered  a  protein. 

The  author  has  invariably  found  that  pepsin  does  not  dissolve  the 
amount  of  albumen  usually  assigned  to  it  during  the  time  limited  to 
its  action.  But  when  a  much  greater  amount  of  albumen  is  em- 
ployed than  it  is  supposed  to  dissolve,  then  the  quantity  digested 
often  considerably  exceeds  the  limit  of  its  assumed  effect.  It  is, 
therefore,  improper  to  say  that  any  particular  pepsin  can  completely 
digest  all  of  a  specified  amount  of  albumen  in  a  certain  length  of 
time. 

The  action  of  artificial  pepsin  as  a  medicinal  agent  may  be  repre- 
sented by  zero.  It  has  no  therapeutical  properties,  and  would 
merely  supply  a  substitute  for  a  deficiency  in  the  normal  power  of 
the  natural  pepsin  in  the  stomach.     If  dyspepsia  originates  from 
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want  of  action  in  the  secretory  apparatus  which,  in  its  normal  con- 
dition, supplies  the  pepsin  required  for  the  digestive  process,  then  it 
is  plain  that  pepsin  cannot  cure  dyspepsia,  if  due  to  some  organic 
derangement  of  the  secretory  function,  because  pepsin  cannot  correct 
the  abnormal  condition  of  an  organ  which  produces  that  body  itself, 
and  owes  its  generative  action  to  a  vital  impulse.  If  dyspepsia  is 
caused  by  too  great  an  accumulation  of  acid  in  the  stomach,  which 
prevents  the  proper  action  of  pepsin,  then  of  course  additional 
pepsin  will  be  useless.  If  indigestion  is  caused  by  an  absence  of  the 
necessary  acidity,  then  the  pepsin  pre-existing  in  the  stomach  also 
cannot  act,  and,  consequently,  additional  pepsin  is  again  useless. 
But  in  view  of  the  fact  that  the  large  quantity  of  normally-produced 
pepsin  is  even  not  sufficient  to  meet  the  total  digestive  demand, 
therefore,  a  single  insignificant  grain  of  doubtful  pepsin  can  certainly 
have  no  effect. 

The  Desiccation  of  Egg  Albumen.  By  ML  Stanislas  Martin. 
(Joum.  Pharm.  Ghim.,  4th  series,  xvi.,  429.)  During  the  winter 
many  pharmacists  employ  dried  egg  albumen  in  clarifying  syrups ; 
confectioners  also  make  continual  use  of  it  in  the  manufacture  of 
pate  de  guimauve,  and  it  is  used  in  large  quantities  in  various  in- 
dustries. The  desiccation  of  albumen  upon  plates  is  a  tedious 
operation,  and  in  Germany  it  is  effected  in  stores  fitted  specially  for 
the  purpose.  M.  Stanislas  Martin  proposes  the  following  process  by 
which  the  use  of  a  stove  is  avoided : — He  places  on  two  chairs,  sus- 
pended by  a  cord  in  a  well  aired  chamber,  sheltered  from  dust,  the 
square  frame  used  for  filtering  syrups,  to  which  he  fastens  a  piece 
of  cloth  or  calico.  By  means  of  a  brush  he  spreads  upon  it  a  layer 
of  egg  albumen.  When  this  has  dried,  he  places  upon  it  other  layers, 
until  a  quantity  has  been  used  sufficient  to  produce  scales  a  few 
millimetres  thick.  The  albumen  as  soon  as  dry  detaches  itself 
from  the  tissue,  and  if  it  be  required  to  hurry  the  drying,  it  may  be 
exposed  to  the  sun  covered  with  black  unglazed  stuff. 

New  Reagent  for  the  Detection  of  Blood.  ByM.  Sonneschein. 
(Moniteur  Scientljique.)  The  author  recommends  the  employment 
of  tungstate  of  soda,  strongly  acidulated  by  acetic  or  phosphoric 
acid,  in  the  detection  of  protein  matters,  it  being,  according  to  M. 
Sonneschein,  a  much  more  sensitive  test  than  that  of  Millon  (mercurous 
nitrate).  It  gives,  with  albumen,  casein  and  the  serum  of  blood, 
even  in  very  dilute  solutions,  voluminous  precipitates,  infloluble  in 
cold  water,  soluble  (especially  with  heat)  in  alkalies,  contracting 
when  heated,  and  changing  into  a  soft  viscous  mass.  It  reacts  upon 
defibrinaied  blood  wiih  the  same  sensibility,  and  in  a  manner  so 
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characteristic  that  it  is  peculiarly  suited  for  the  detection  of  blood. 
In  fact,  if  put  into  contact  with  a  dilute  filtered  solution  of  blood,  it 
forms  a  Yoluminous  red-brown  or  chocolate  precipitate,  which  by 
boiling  is  coagulated  in  little  clots.  It  precipitates  entirely  the 
colouring  matter  of  blood. 

In  order  to  recognize  by  this  means  spots  of  blood  on  an  article 
of  dress,  the  suspected  place  is  cut  out,  and  after  treating  it  with 
distilled  water,  the  solution  is  precipitated  by  the  reagent  in  question. 
If  the  precipitate  be  thrown  on  a  filter,  and  after  careful  washing 
be  treated  with  ammonia,  the  solution  so  obtained  takes  a  russet 
green  colour.  When  the  test  liquor  has  been  acidulated  by  phos- 
phoric acid,  the  precipitate  should  be  well  washed  before  treating  it 
with  ammonia,  or  it  may  precipitate  phospho-tungstate  of  ammonia, 
which  would  obscure  the  clearness  of  the  reaction.  It  is  important 
to  ascertain  whether  the  precipitate  contains  iron,  and  also  to  prove 
the  presence  of  nitrogen  by  melting  it  with  sodium  to  produce 
cyanide  of  sodium. 

Guaiacum  Blood-Tests.  Dr.  F.  Talk.  (Med.  Times  and  Gaz.^ 
1873,  i.,  660,  from  the  Berlin.  Uin.  Wochensch.,  No.  49,  1872,  590.) 
The  author,  in  a  very  interesting  paper  on  the  use  of  guaiacum, 
in  testing  for  blood,  corroborates  the  statements  of  Dr.  Day,  as  to 
the  ease  and  comparative  safety  of  this  test,  when  used  as  a  pre- 
liminary one,  or  as  additional  evidence  to  the  spectroscopic  and 
hasmin-crystal  test.  He  remarks  that  this  method  need  not,  and 
indeed  never  should,  prevent  the  other  tests  being  tried.  All  the 
difi*erent  methods  have  the  common  property  of  endeavouring  to 
discover  in  bloodstains,  or  spots  of  dried  blood,  some  important 
chemical,  histological,  or  physical  properties  of  normal  fluid  blood. 
One  of  the  most  interesting  of  these  is  the  behaviour  of  the  blood 
towards  ozone.  We  know,  from  the  researches  of  different  dis- 
coverers, that,  in  general,  blood  possesses  the  properties — on  the 
one  hand,  of  transferring  the  excited  or  altered  oxygen  to  other 
oxidizable  bodies ;  and,  on  the  other  hand,  of  waking  up  oxygen 
itself  into  activity. 

After  briefly  reviewing  other  blood-tests,  the  author  comes  to  the 
guaiacum  test,  which  he  states  is  exceedingly  delicate.  The  mode 
of  showing  the  blueing  of  this  resin  by  normal  fluid  blood  is  well 
known,  A  solution  of  guaiacum  is  prepared  from  one  part  resin 
and  six  parts  of  80  per  cent,  alcohol,  taking  care  that  the  bottles  in 
which  the  resin  is  dissolved  are  only  one-third  or  one-half  full,  since 
the  blueing  depends  upon  the  air  having  access  to  the  gum.  A  strip 
of  bibulous  paper  is  now  soaked  in  the  tincture,  the  alcohol  allowed 
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to  evaporate,  and  the  surface  of  the  paper  is  then  touched  with  a 
glass  rod  dipped  in  a  very  dilute  blood  solution,  and  according  to 
the  dilution,  so  is  the  depth  of  blue  colour.  Since  a  variety  of 
substances,  especially  inorganic  ones,  give  this  ozone  reaction,  Dr. 
Talk's  object  was  to  prove  whether  the  ordinary  red  dyes,  metallic 
or  otherwise,  would  show  a  similar  reaction  with  blood. 

Neither  red  lead  or  cinnabar  give  this  reaction.  In  the  same 
way,  the  most  common  dye-stuffs  used  in  the  arts — carmine  and  red 
aniline  dyes,  dilute  or  concentrated — do  not  affect  the  guaiacum ; 
and  the  same  may  be  said  of  the  common  red  dyes,  which  are 
generally  derived  from  logwood,  and  of  alkanet-root  also.  The 
juices  of  certain  fruits  deserve  especial  mention.  The  recently 
expressed  juice  of  cranberries  and  of  whortleberries,  whether 
diluted  or  not,  effected  no  blueing  of  the  test-papers,  due  to  oxida- 
tion; but  cherry-juice,  and  still  more  clearly  currant-juice,  gave 
when  undiluted  a  bluish  tinge  to  the  edge  of  the  spots,  but  much 
more  slowly  than  blood.  The  juice  of  raspberries,  freshly  expressed, 
was  the  only  one  that  gave  an  immediate  and  extraordinary  ozo- 
nizing, which  was  still  to  be  recognized  even  in  very  dilute  solu- 
tions. Schonbein  has  shown  also,  that  the  juice  of  certain  fungi 
blues  the  guaiacum  tincture.  These  are,  however,  rarely  met 
with. 

Blood-spots  dried  in  the  air  do  not  lose  their  ozonizing  faculty. 
This  can  be  immediately  verified  on  blood-spots  accidentally  dried — 
as,  for  instance,  on  knife-blades,  on  splinters  of  wood,  and  the  like. 
The  spot  can  be  scraped  off,  and  put  in  a  watch-glass,  with  a  few 
drops  of  distilled  water.  More  or  less  quickly  the  stain  is  dissolved, 
and  assumes  a  reddish  colour.  A  single  drop  is  then  placed  on  the 
guaiacum-paper ;  and  if  this  be  at  once  blued,  the  probabilities  are 
that  we  have  to  deal  with  blood.  Blood-spots  in  any  fabric  (woollen 
or  linen)  require  much  longer  maceration,  besides  unravelling  of  the 
threads,  and  perhaps  boiling.  Watery  solutions  of  dried  blood  are 
far  more  active  when  very  dilute  than  those  of  fresh  blood. 

For  the  most  part  those  substances  which  affect  spectrum  analysis 
of  recent  blood  may  also  prevent  the  success  of  the  ozone  tost,  by 
robbing  the  blood-pigment  of  its  power  of  exciting  oxygen — boiling 
solutions,  alcohols,  acids,  and  fixed  alkalies,  for  instance.  Accord- 
ingly,  if  ono  gets  the  haemin-crystal  proof,  and  fails  to  get  the  ozone 
reaction  out  of  a  well-coloured  stain,  it  is  fair  to  conclude  that 
attempts  have  hvxm  made  to  wjish  away  and  get  rid  of  the  blood- 
stain. Mere  mechanical  rubbing,  although  it  may  break  up  tho 
corpuscles,  does  not  alter  tho  power  of  blueing  guaiacum. 
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This  test  does  not  of  course  sliow  to  wliat  animal  the  blood 
belonged ;  but  Professor  Falk  is  strongly  of  opinion  that,  as  pre- 
liminary or  corroborative  evidence,  the  guaiacum  is  simple,  con- 
venient, and  of  great  utility. 
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PART  III. 
PHARMACY. 

Percolation.  Julius  Schweitzer.  (Pharm.  Journ.y  3rd  series, 
iii.,  482.)  The  author  describes  percolation  as  a  pharmaceutical 
process  for  the  preparation  of  fluid  extracts,  tinctures,  or  any- 
other  fluid  preparation.  He  states  that  he  has  had  opportunity 
for  trying  the  process  upon  nearly  every  drug  used  in  pharmacy, 
both  upon  a  large  and  small  scale,  and  his  experiments  have  been 
usually  carried  on  with  cold  water. 

The  author  considers  that  the  different  opinions  expressed  by 
writers  on  this  subject  have  arisen  in  consequence  of  their  having 
operated  upon  small  quantities,  but  he  does  not  consider  that  any 
process  can  be  sound  and  commendable  that  is  not  applicable  to 
large  quantities.  He  further  considers  that  confusion  may  be 
caused  by  not  keeping  the  processes  of  displacement  and  perco- 
lation distinct  from  each  other. 

Displacement  means  the  removal  of  the  soluble  matter  from  the 
drug,  and  nothing  else  ;  consequently  this  is  eliminated  or  displaced 
in  the  highest  state  of  concentration,  and  by  means  of  the  least 
possible  amount  of  fluid.  It  is  a  process  more  applicable  to  small 
quantities  where  the  ingredients  are  in  fine  powder,  and  the  solvent 
alcohol,  ether,  or  chloroform. 

Percolation,  on  the  contrary,  means  the  flowing  through  of  the 
menstruum.  It  is  specially  adapted  for  large  quantities,  the  solvent 
being  proof  spirit  or  water ;  it  is,  moreover,  a  process  where  more 
fluid  is  usually  employed  than  is  necessary  for  the  mere  exhaustion 
of  the  ingredients. 

The  Percolator.  The  author  considers  the  cylindrical  form  to  bo 
preferable  to  the  conical  form  for  the  two  following  reasons  :  firstly, 
because  the  conical  form,  although  first  selected  because  it  allowed 
the  moistened  ingredients  when  packed  in  it  to  swell  out  and 
rise,  and  so  obviate  the  danger  of  either  blocking  up  or  bursting 
the  percolator,  yet,  that  this  same  loose  attachment,  which 
enabled  the  ingredients  to  rise,  also  allowed  the  fluid  to  pass 
without  penetrating  right  through  them  ;  secondly,  the  principal 
bulk  of  the  material  is  in  the  upper  and  wider  part  where  the  fluid 
exerts  the  least  pressure,  and  has  the  least  solvent  action.     But 
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whatever  percolator  be  used,  the  author  recommends  that  it  should 
have  a  tap  at  the  bottom  for  the  check  and  regulation  of  the  out- 
flow of  the  fluid. 

The  Species.  With  regard  to  the  condition  of  the  ingredients, 
they  must  be  in  a  uniformly  more  or  less  finely  divided  state ;  the 
larger  the  quantities  used  and  the  more  mucilaginous  the  nature  of 
the  ingredients,  the  coarser  the  species  may  be ;  while  the  smaller 
the  quantities  worked  with  and  the  more  insoluble  and  woody  in 
fibre,  the  finer  the  ingredients  can  be.  These  are,  of  course,  only 
general  rules,  and  those  who  have  experience  in  the  process  will  find 
no  difficulty  in  percolating  a  cwt.  of  finely  powdered  opium  or  ergot 
of  rye  at  one  time. 

In  such  cases  it  is  necessary  to  mix  the  powder  with  some  inert, 
insoluble,  and  light  material ;  in  the  above-mentioned  instances  the 
author  took  the  rumex  fruit  and  residue,  so  abundantly  obtained  in 
the  preparation  of  extract  of  opium,  and  ordinary  rye-husks.  In 
fact,  he  found  husks  or  straw,  either  cut  fine  as  chaff"  or  in  whole 
pieces,  a  most  useful  help  to  facilitate  in  many  instances  the 
process  of  percolation.  The  ingredients  themselves  must  be  of 
a  uniform  powder  to  allow  the  fluid  to  pass  through  every  particle 
at  an  equal  rate;  the  fineness,  may  vary  from  a  powder  passed 
through  a  sieve  of  36  to  144  meshes  to  the  square  inch.  They 
ought,  moreover,  to  be  moistened  with  the  menstruum  used  for 
percolation,  and  allowed  to  absorb  as  much  of  it  as  possible,  taking 
care  that  the  single  particles  retain  their  shape  or  individuality, 
and  that  the  mass  does  not  form  a  shapeless  magma.  During 
this  absorption  of  moisture,  some  vegetable  ingredients  will  increase 
very  materially  in  bulk,  and  this  swelling  out  ought  to  be  allowed 
to  go  on  to  its  full  extent  before  packing  them  in  the  percolator. 
If  the  percolate  be  water,  it  will  be  found  that  some  ingredients, 
such  as  poppy-heads  or  orange-peel,  absorb  a  great  amount ;  in  fact 
as  much  as  they  contained  in  their  fresh  condition.  The  dry 
vegetable  cellular  tissue  retains  the  power  to  fill  these  cells  and 
vessels  with  moisture  again,  and  it  is  of  great  importance  for  the 
process  of  percolation  that  this  is  so  ;  and  pains  ought  to  be  taken 
to  see  that  the  ingredients  are  thoroughly  impregnated  and.  soaked 
by  sprinkling  them  from  time  to  time  with  the  menstruum,  and 
turning  them  over  and  over. 

Tlie  Paching.  After  the  ingredients  are  brought  to  the  proper 
condition  for  packing,  a  little  tow  or  cotton-wool  is  placed  in  the 
bottom  of  the  percolator,  over  the  tap,  and  on  this  the  ingredients 
are  packed.     Where  it  is  possible  it  is  best  to  use  the  hand,  to 
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ensure  a  nniform  and  close  position  withont  jamming  or  smasliing 
the  ingredients,  the  hand  being  the  best  guide  for  the  amount  of 
pressure  required  to  effect  this  ;  a  little  tow  or  cotton- wool  is  again 
covered  over  the  top,  and  some  weighty  and  not  acted  upon 
substance  placed  over  it  to  prevent  the  floating  up  of  the  mass. 
The  author  has  found  old  glass  stoppers  very  serviceable  for  this 
purpose.  Sufficient  fluid  is  now  added  to  cover  the  species,  and  it 
is  well  before  starting  the  process  to  allow  the  apparatus  to  stand 
quiet  for  a  couple  of  hours,  after  which  the  tap  may  be  turned  on  so 
as  to  enable  the  fluid  to  escape  drop  by  drop  in  quick  succession. 

The  Fercolating  or  Exhausting.  The  exhaustion  of  the  species  is 
effected  by  the  means  of  two  agencies,  the  force  of  gravitation 
compels  the  fluid  to  descend,  and  the  capillarity  of  each  single 
particle  absorbs  the  descending  fluid  and  enables  it  to  pass  right 
through  the  mass  from  particle  to  particle,  carrying  with  it 
the  soluble  portion.  The  first  portions  which  pass  out  of  the 
percolator  are  those  most  highly  charged  with  extractive  matter, 
and  are  best  kept  separate  from  those  obtained  last,  especially  where 
water  is  used  for  percolating,  and  where  the  products  have  to  be 
concentrated  by  evaporation  ;  in  these  cases  the  evaporation  ought 
to  commence  with  the  more  diluted  portions  obtained  at  the  end  of 
the  process,  adding  the  first  products  last. 

Conclusion.  The  author  makes  the  following  suggestions  before  leav- 
ing the  subject :  Percolation  affords  a  means  of  separating  the  active 
soluble  and  volatile  aromatic  principles  of  plants  in  a  highly  con- 
centrated and  natural  condition  ;  and  from  the  author's  experiments 
lie  has  but  little  hesitation  in  stating  that  all  the  proof  tinctures, 
such  as  tincture  of  orange-peel,  henbane,  cinchona  bark,  etc.  etc., 
could  bo  made  much  more  uniformly  and  economically  by  ex- 
hausting the  respective  drugs  simply  by  water,  concentrating  the  per- 
colated products  to  such  a  degree  that  three  parts  of  it  added  to  five 
parts  of  rectified  spirit  would  produce  eight  parts  of  tincture  of  Phar- 
macopcoia  strength.  Such  a  plan,  he  thinks,  if  once  introduced,  would 
naturally  lead  a  step  further ;  after  ascertaining  the  best  solvent  for 
each  drug,  concentrated  standard  solutions  of  each  would  be  made, 
and  from  these,  by  addition  of  spirit  or  wine,  or  by  mixing  one  or 
more  together,  all  the  tinctures  and  wines,  simple  and  compound, 
could  readily  be  made  at  a  moment's  notice,  with  the  certainty  that 
in  each  case  they  really  possessed  all  the  soluble  active  principles  of 
the  drugs.  A  chemist  in  thus  preparing  his  stock  preparations  with 
the  least  amount  of  spirit,  and  in  a  concentrated  form,  would 
usually  select  the   time  of  the  year  when   orange-peel,  henbane, 
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conium,  and  all  our  indigenous  plants  are  in  proper  season ;  in  many 
cases  he  would  buy  the  fresh  plants  and  dry  them  himself,  instead 
of,  as  now,  using  them  whenever  wanted  all  the  year  round,  imma- 
terial whether  in  or  out  of  season.  He  would  find,  moreover,  that 
in  many  of  the  present  preparations,  he  has  to  commit  great  waste  of 
material,  throwing  many  ingredients  away  before  they  are  half  ex- 
hausted. The  author  cannot  help  thinking  that  by  possessing  such 
stock  liquors,  containing  all  the  soluble  active  portions  of  our  drugs  in 
a  simple  and  definite  form,  the  labour  of  the  physician  and  chemist 
would  be  alike  facilitated  :  the  one  would  readily  know  what  he 
had  to  prescribe,  the  other  what  he  really  dispensed ;  tinctures, 
liquors,  and  wines  would  become  clear  indicators  of  what  they 
really  are ;  a  number  of  old  and  obsolete  compounds  would  disappear 
from  our  shelves  and  store-rooms,  and  make  place  for,  and  throw 
more  light  on,  those  preparations  of  importance  that  remained 
behind. 

Percolation.  E.  C.  Saunders.  (Pharm.  Journ.,  3rd  series,  iii., 
601.)  The  author  writes  as  follows  in  reference  to  Mr.  Schweitzer's 
paper  on  this  subject  as  noticed  above : — 

"  Percolation  is  a  process  deserving  all  the  attention  that  can  be 
paid  to  it,  and  it  is,  I  think,  Jiardly  so  much  used  by  druggists 
in  preparing  tinctures,  infusions,  etc.,  as  its  great  advantages 
demand. 

"  I  do  not  consider  that  Mr.  Schweitzer's  statements  are  calculated 
to  increase  the  efiicacy  of  the  process  in  inexperienced  hands,  and  I 
should  like  to  mention  a  few  points  which,  in  my  own  experience, 
appear  to  me  most  important. 

"  With  regard  to  the  form  of  percolator,  I  think  it  is  too  much 
to  make  the  sweeping  assertion  that  the  cylindrical  form  is  the  best. 
For  resinous  substances  and  for  anything  percolated  with  strong 
alcohol  it  undoubtedly  is,  but  for  such  articles  as  orange-peel, 
gentian  root,  and  cinchona  bark  the  conical  form  is  preferable.  It  is 
said  that  the  conical  percolator  does  not  exhaust  the  species  at  the 
j  auction  with  the  sides,  in  consequence  of  the  loose  attachment  to 
them,  and  of  the  slight  pressure  of  the  liquid  at  the  top.  I  think 
that  any  one  who  has  had  much  experience  in  percolating  with  glass 
apparatus  must  have  noticed  the  gradual  saturation  of  the  menstruum 
equally  as  much  in  passing  down  the  sides  of  a  conical  percolator  as 
in  a  cylindrical  one;  while,  after  carefully  watching  and  several 
experiments,  I  have  come  to  the  conclusion  that  pressure  has  no- 
thing to  do  with  the  solvent  power  of  the  liquid,  and  that  in  some 
instances  it  acts  injuriously  by  causing  the  operation  to  go  on  more 
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rapidly  tlian  is  advisable.  In  percolating  with  either  form  of  perco- 
lator, I  never  allow  of  more  than  one  to  two  inches  of  menstruum 
on  the  surface  of  the  drug,  arranging  that  it  shall  be  supplied  so  as 
to  be  of  a  uniform  depth  throughout  the  operation. 

"  Drugs  ought  in  all  cases  to  be  of  a  uniform  degree  of  fineness, 
according  to  their  quality,  and  should  be  thoroughly  moistened 
before  being  packed  in  the  percolator. 

"  This  is  one  of  the  most  important  points  in  the  whole  operation 
as  on  it  depends  the  possibility  of  successful  packing  in  the  case  of 
all  roots  and  dried  herbs  that  will  absorb  much  water.  The  amount 
of  moisture  should  be  only  sufficient  to  form  a  slightly  coherent 
powder,  capable  of  being  pressed  into  a  mass,  but  not,  under  any 
circumstances,  of  forming  a  paste.  The  directions  of  the  U.S. 
Pharmacopoeia  are  distinct  and  of  great  practical  value  in  this  re- 
spect. Such  drugs  as  gentian,  calumba,  etc.,  should  be  left  in  a 
covered  vessel  from  six  to  twelve  hours  after  being  moistened,  to 
allow  them  to  thoroughly  absorb  the  liquid,  and  expand  to  their  full 
amount. 

"  In  packing,  it  is  always  best  to  use  the  hand,  and  the  occasions 
are  very  few  where  this  cannot  be  done.  I  am  surprised  to  see  Mr. 
Schweitzer  advocate  the  use  of  whole  chaff  and  straw  mixed  with 
the  dnig  to  increase  the  bulk.  Such  articles  are  among  those  most 
likely  to  cause  a  failure  in  the  attempt  to  exhaust  any  drug,  forming 
channels  down  which  the  menstruum  will  run,  instead  of  being 
gradually  drawn  through  the  whole  body  of  the  mass,  and  equably 
penetrating  every  part.  Also,  when  the  drug  is  properly  moistened 
and  packed,  it  v^^ill  never  rise  to  the  top  of  the  liquid,  and  such 
clumsy  expedients  as  weighing  down  the  top  with  glass  stoppers  are 
entirely  unnecessary.  After  properly  packing  (an  operation  which 
nothing  but  actual  experience  can  teach),  all  that  is  necessary  is  to 
cover  the  surface  with  filter-paper,  not  to  keep  the  drug  from  rising, 
but  to  prevent  the  menstruum,  as  it  is  added,  from  stirring  up  the 
surface.  If  any  of  the  drug  should  rise  to  the  top,  the  operator  may 
bo  certain  that  it  is  owing  to  its  having  been  insufficiently  or  im- 
properly moistened. 

"  In  conclusion,  I  must  enter  my  protest  against  such  preparations 
as  Mr.  Schweitzer  recommends.  There  are  many  objections,  but  I 
will  only  mention  the  three  principal  ones.  I  will  leave  altogether 
out  of  the  question  the  use  of  water  as  a  menstruum,  both  on  ac- 
count of  its  inability  to  preserve  the  delicate  active  princi})les  from 
decomposition,  and  of  the  impossibility  of  exhausting  such  drugs 
as  orange-peel,  cinchona  bark,  etc.,  with  it.     The  objections  to  such 
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concentrated  solutions,  made  with  ordinary  menstmnm,  are  these : — 
First.  The  difficulty  of  preserving  such  strong  solutions  without 
change,  owing  to  the  gradual  deposition  of  a  sediment,  carrying  with 
it  frequently  a  large  proportion  of  the  active  principles.  This  is  not  a 
hypothetical  objection,  but  one  which  actually  arises  frequently,  as  in 
this  country  (America)  many  fluid  extracts  are  in  use  made  practically 
in  the  manner  suggested  by  Mr.  Schweitzer,  in  which  this  change  has 
often  been  noticed.  Second.  The  impossibility,  in  many  cases,  of 
exhausting  the  species  with  so  small  a  quantity  of  menstruum.  It 
is  needless  for  me  to  give  any  instances,  as  any  one  can  see  this  at 
once  on  looking  at  the  B.P.  forms,  and  calculating  to  what  bulk  they 
would  have  to  be  reduced.  Third.  The  increased  facilities  for 
adulteration  and  purposed  diminution  of  strength  ;  for  were  such 
extracts  in  general  use,  their  manufacture  would  speedily  fall  into 
the  hands  of  large  makers,  and  competition  would  produce  the  in- 
evitable results  of  lower  prices  and  inferior  qualities.  Such  prepara- 
tions are  largely  in  use  in  this  country,  and  the  above  are  the  chief 
objections  to  be  urged  against  their  use. 

"  I  think  the  difficulties  of  percolation  have  been  very  much  over- 
rated. In  large  quantities  the  difficulties  are  great,  and  only  to  be 
surmounted  by  much  care  and  some  skill;  but  in  working  with 
small  quantities  the  difficulties  are  very  slight,  while  the  results  are 
so  superior  to  those  produced  by  the  old  process  of  maceration  in 
general  use,  that  I  am  sure  any  pharmacist  having  once  tried  it  will 
never  return  to  the  old  way." 

On  Maceration.  R.  W.  Griles.  (Pharm.  Journ.,  3rd  series,  iii., 
442.)  The  author  describes  an  apparatus  (figured  on  opposite  page) 
which  he  exhibited  at  the  Nottingham  Conference,  and  subsequently 
presented  to  the  Pharmaceutical  Society's  Museum. 

"  The  object  of  the  apparatus  is  to  obtain  results  similar  to  those 
which  are  effigcted  by  well-conducted  percolation,  viz.,  the  exhaustion 
of  the  drug  with  the  minimum  volume  of  solvent  by  submitting  it 
to  successive  contact  with  fresh  portions  of  the  menstruum.  This 
is  easily  done  when  spirit  is  the  solvent  and  the  drug  is  in  a  state 
of  moderately  fine  powder ;  but  according  to  my  experience  it  is  not 
easily  accomplished  with  water,  which  will  neither  penetrate  in- 
gredients in  the  powdered  state  nor  exhaust  them  by  passing  through 
if  they  are  not  in  a  state  of  powder.  A  series  of  cones  is,  therefore, 
used,  amongst  which  the  total  quantity  of  the  substance  operated 
upon  is  divided,  and  water  is  passed  through  the  whole  series,  allow- 
ing sufficient  time  (determined  by  the  character  of  the  drug)  for 
maceration  upon  each.     When  the  model  was  previously  exhibited, 
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I  tlionglit  that  eight  cones  would  prove  sufficient  for  all  substances  ; 
but  I  have  since  found  it  advantageous  to  employ  at  least  sixteen 
cones  when  operating  upon  cinchona  bark,  and  this  number  enables 
me  to  submit  each  portion  of  ,bark  to  sixteen  macerations,  and  to 
effect  a  very  complete  exhaustion  without  using  more  water  than 
would  be  required  for  a  single  maceration  of  the  whole  quantity. 
The  completeness  of  the  exhaustion  is  shown  by  the  sp.  gr.  of  the 
several  infusions,  of  which  it  will  only  be  necessary  to  quote  the 
first  and  last  taken  from  laboratory  notes  of  two  operations  upon 
different  samples  of  cinchona : — 

Sample  A.  sp.  gr. 

1st  Liquor  after  passmg  through  16  cones    1034 
16th  „  „  „  1002 

Sample  B. 
1st  Liquor  after  passing  through  16  cones     1086 
16th  „  „  „.  1002.. 

I  may  mention  that  although  sample  B.  proved  so  rich  in  extractive, 
the  quality  of  the  result  was  not  considered  satisfactory,  and  I  agree 
with  Mr.  Umney,  that  cinchona  barks  suitable  for  fluid  extract  do 
not  yield  these  large  results. 

"  The  relatively  small  exposure  to  heat  and  oxidation  during  eva- 
poration of  the  smaller  quantity  of  liquid  employed  under  these  cir- 
cumstances materially  affects  the  quality  of  the  product. 


/  ^ 

^ 

^ 

T 

!f 

^ 

"  The  sketch  represents  a  stand  of  eight  cones,  and  eight  receivers 
placed  beneath  the  cones  to  receive  the  infusions  at  each  running 
off. 

"Each  cone  is  about  four  gallons  capacity,  and  is  provided 
with  a  movable  strainer  fitting  the  delivery  end, 
which  is  secured  during  maceration  by  a  cork.  When 
the  cork  is  withdrawn,  the  liquor  flows  through  the 
strainer.  Cinchona  bark  is  an  extreme  example  of  diflicult 
exhaustion.  In  operating  upon  other  substances  I  use 
fewer  cones — sometimes  ten,  sometimes  four,  sometimes 
only  two.     In  the  preparation  of  a  sample  of  extract  rhubarb,  4  lb. 
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sliced  rhubarb  were  divided  amongst  four  cones,  and  treated  in  the 
following  manner  : — 

"20  oz.  spirit  of  wine,  mixed  with  20  oz.  of  water,  were  passed 
tlirough  the  cones  in  succession,  being  allowed  to  stand  for  six 
hours  in  each.  About  26  oz.  syrupy  fluid  were  recovered  and  re- 
served. The  spirituous  maceration  was  followed  by  a  succession  of 
three  aqueous  macerations,  which  were  recovered  and  evaporated 
separately  to  a  syrupy  consistence.  In  this  way  the  rhubarb  was 
efficiently  exhausted  with  7  pints  of  fluid  (compared  with  22  pints 
prescribed  in  the  Pharmacopeeia  formula).  The  reduced  aqueous 
macerates  were  mixed  with  the  reserved  spirituous  liquor,  and 
evaporated  carefully  in  water-bath  to  suitable  consistence,  yielding 
as  product  1  lb.  11  oz.  (42*2  per  cent.)  of  sapid  and  fragrant  ex- 
tract, which  dissolves  with  facility  in  water,  forming  a  solution 
which,  in  appearance  and  taste,  might  also  pass  for  fresh  infusion 
of  rhubarb.  Its  cost  was  10s.  9d.  per  lb.,  including  estimated 
allowance  for  working  expenses.  I  have  not  investigated  its  medi- 
cinal activity ;  but  unless  it  is  greatly  superior  to  that  of  average 
specimens,  the  practical  result  has  been  to  waste  4  lb.  rhubarb  and 
a  certain  amount  of  time. 

"  It  will  be  seen  that  the  above  process,  which  difiers  materially 
from  the  process  recommended  by  the  Pharmacopoeia,  coincides  with 
suggestions  made  by  Mr.  Haselden  in  recent  papers  upon  the  pre- 
paration of  tinctures  (Pharm,  Journ.,  3rd  series,  ii.,  741,  etc.)  ; 
that  is  to  say,  that  it  uses  the  spirituous  solvent  and  the  aqueous 
solvent  consecutively  (as  in  the  Pharmacopoeia  process  for  extract 
jalap)  ;  and  I  may  take  the  opportunity  of  saying  that  I  have 
frequently  availed  myself  of  this  mode  of  exhausting  drags,  but 
I  do  not  think  it  is  applicable  to  the  preparation  of  tinctures 
to  the  extent  contemplated  in  the  papers  referred  to.  For  example 
it  would  not  answer  to  macerate  the  ingredients  for  tincture  of 
rhubarb  first  in  rectified  spirit,  next  in  water,  and  then  mix  the 
resulting  liquors  ;  but  a  judicious  application  of  the  idea  will  often 
enable  us  to  recover  the  whole  of  tJie  spirit  employed,  and  to  avoid 
loss  of  volume  in  the  product,  which,  as  Mr.  Umney  has  shown 
(Pharm.  Journ.,  3rd  series,  i.  321,  379)  in  his  useful  table  of  the 
loss  in  the  preparation  of  tinctures,  is  sometimes  a  matter  of  con- 
siderable importance." 

Acetum  Aromaticum.  (Pharm.  Germ.)  Oils  of  rosemary,  juni- 
per and  lemon,  of  each  1  part ;  oil  of  thyme,  2  parts  ;  oil  of  cloves, 
8  parts ;  tincture  of  cinnamon  (Chinese  cinnamon,  1  part,  to  68  per 
cent,  alcohol,  5  parts),  100  parts ;  aromatic  tincture   (see  formula 
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p.  326),  50  parts ;  dilute  acetic  acid,  sp.  gr.  1-040,  200  parts ;  dis- 
tilled water,  1000  parts.      Mix,  and  after  three  days  filter. 

Acetum  Colchici.  {Pharm.  Germ.)  Colchicum  seed,  bruised, 
1  part ;  alcohol,  90  per  cent.,  1  part ;  pure  vinegar  (6  per  cent,  acetic 
acid),  9  parts.     Digest  for  eight  days,  express  and  filter. 

Purification  of  Hydrochloric  Acid.  M.  Erg  el.  (Chem.  News., 
xxvii.,  256.)  To  a  litre  of  the  acid  4  or  5  grains  of  hyposulphite  of 
potash  dissolved  in  a  little  water  are  added.  After  a  certain  time 
the  liquid  turns  yellow,  then  brown,  and  a  precipitate  is  deposited. 
The  acid  is  left  to  settle  for  48  hours,  and  is  then  decanted  and 
distilled  almost  to  dryness.  The  smallest  traces  of  arsenic  and  of 
free  chlorine  are  thus  removed. 

Distilled  Waters  obtained  by  Distillation  of  Fresh  Plants  over  a 
naked  Fire,  with  especial  Reference  to  Orange-Flower  Water.*  By 
M.  Malenf  ant.  (L'Union  Pharrnaceutique,  xiv.,  33:)  The  following 
observations  have  been  made  by  the  author  in  using  the  quantity  of 
flowers  indicated  by  the  Codex,  both  in  the  old  process,  over  the 
naked  fire,  and  in  the  new  one,  by  means  of  steam. 

If  the  orange-flowers  be  put  into  cold  water  and  the  distillation 
proceeded  with,  the  water  which  distils  is  slightly  milky  at  the  time 
when  the  prescribed  quantity  of  water  has  been  obtained.  In  this 
state  it  possesses  a  very  strong  odour,  a  little  complicated  by  an 
empyreumatic  smell.  The  taste  is  very  pronounced  and  slightly 
acrid.  It  is  not  then  agreeable  ;  but  after  being  kept  for  a  year  in 
glass  vessels  covered  with  parchment,  pierced  with  needle-holes, 
and  exposed  in  a  cool  place,  it  loses  its  empyreumatic  flavour,  and 
if  simply  filtered  through  previously  moistened  paper  has  an  agree- 
able odour  and  taste.  Soon  after  its  preparation  this  water  appears 
to  be  saturated  with  neroli,  which  appears  to  be  emulsified  ;  in  fact 
there  are  present  organic  elements  that  are  insufficiently  studied,  and 
which  pass  in  greater  or  less  quantities  into  all  distilled  waters  pre- 
pared from  fresh  plants  by  distillation  over  the  naked  fire.  The  orange- 
flower  water  so  obtained  has  the  inconvenience  of  becoming  turbid 
and  glairy  during  the  summer,  especially  when  exposed  to  the  light. 

These  inconveniences  can  in  great  part  be  avoided  by  throwing 
the  flowers  into  boiling  water  in  an  alembic  already  fitted  with  its 
diaphragm,  and  collecting  immediately  the  water  which  distils.  This 
water  is  limpid,  and  when  such  distillations  are  continued  one  after 
another,  neroli  may  be  seen  floating  on  the  top  of  the  liquid  in  the 

•  Bee  al«o  papcrH  relating  to  this  subject  in  Vhann.  Journ.,  let  series,  xvi., 
14,  and  2nd  serieH,  vii.,  101. — Ed. 
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receiver.  Thus  obtained,  this  essence  is  slightly  brown.  The  water 
possesses  the  odour  and  taste  of  the  flowers,  but  still  complicated 
with  what  is  termed  the  "  taste  of  the  fire,"  which  it  retains  for 
some  time.  It  appears  to  alter  less  quickly  than  the  process  under 
the  influence  of  light. 

By  the  vapour  process  a  limpid  water  is  at  once  obtained  having 
a  full  odour  and  taste,  but  not  the  empyreumatic  odour.  When 
only  the  quantity  indicated  by  the  Codex  is  collected,  it  is  very  sweet 
and  strongly  perfumed,  and  can  be  immediately  taken  for  use,  which 
is  a  great  advantage.  This  water  keeps  better  in  the  light  than 
that  obtained  by  the  first  two  processes ;  at  least  the  alteration  does 
not  appear  so  decided.  Less  neroli,  apparently,  is  obtained  than 
by  the  process  over  the  naked  fire,  but  it  is  much  less  coloured,  more 
fluid,  and  has  a  more  fragrant  odour. 

The  orange-flower  waters  that  are  found  in  commerce  are  not 
comparable  for  aroma  with  those  obtained  under  these  conditions. 

Chlorinated  Water.  M.  R.  Monroe.  (Ghicago  Pharmacist,  vi,, 
140.)  The  author  remarks  that  in  chlorate  of  potash,  and  hydro- 
chloric acid,  he  possesses  a  ready  and  efficient  means  of  preparing 
extemporaneously  a  solution  resembling  chlorine  water. 

Hydrochloric  acid,  acting  on  chlorate  of  potash,  does  not  of  neces- 
sity yield  simply  chlorine,  but  intermediate  oxygenated  compounds 
are  produced  equal,  and  often  superior,  in  their  medicinal  effect  to 
chlorine  alone.  This  is  the  reason  why  these  so-called  chlorine 
mixtures  have  attained  such  a  deserved  popularity. 

The  author  suggests  the  following  formula  in  order  to  insure  a 
•uniform  standard : — 

p,    Chlorate  of  Potash        ....       10  grains. 

Hydrochloric  Acid 1  drachm. 

Water 1  pint. 

Throw  the  chlorate  into  a  dry  pint  bottle,  and  pour  in  the  acid ; 
let  stand  a  few  minutes,  agitating  occasionally,  and  pour  in  four 
ounces  of  water  and  shake ;  then  add  four  ounces  more  of  water  and 
shake  again.  Finally,  add  the  rest  of  the  water,  cork  well,  mix,  and 
keep  the  solution  in  a  cool  place. 

Aqua  Aromatica,  s.  Aqua  Cephelisa,  s.  Balsamum  Embryonum. 
{Fliarm.  Germ.)  Sage,  4  parts;  rosemary,  peppermint,  lavender, 
each  2  parts ;  fennel,  Chinese  cinnamon,  each  1  part.  The  bruised 
materials  are  mixed  with  26  parts  of  alcohol  and  130  parts  water, 
-macejated  for  24  hours,  and  72  parts  obtained  by  distillation. 

Aqua  Fcetida  Antihysterica,  s.  Pragensis.  (Pharm.  Germ.)  Gal- 
bannm,  8  parts ;  asafoetida,  12  parts ;  myrrh,  6  parts ;  valerian,  16 


PHARMACY.  263 

parts ;  zedoary,  16  parts ;  angelica,  4  parts ;  peppermint,  12  parts ; 
wild  thyme,  8  parts;  chamomile,  8  parts;  castor,  1  part.  The 
bruised  drugs  are  macerated  for  twenty-four  hours  with  50  parts  of 
68  per  cent,  alcohol,  then  300  parts  of  water  added,  and  300  parts 
obtained  by  distillation. 

Improved  FormxQa  for  making  Camphor  Water.   W.  B.  Ad  ding- 
ton.     (Amer.  Journ.  Pharm.,  4th  series,  iii.,  209.) 

p,    Camphorae 5iv. 

Magnes.  Carb. 5ii. 

Aquae  Destillat Oiv. 

Alcohol q.  s. 

Take  just  enough  alcohol  to  dissolve  the  camphor  and  bring  it  to 
a  liquid  state ;  while  liquid  add  the  magnesia,  and  triturate  (during 
this  time  the  alcohol  will  evaporate).  Then  mix  the  water,  as  usual, 
and  filter.  By  making  a  perfect  solution  of  the  camphor,  the  parti- 
cles are  thoroughly  divided,  whereas  by  the  U.  S.  P.  process  only 
enough  alcohol  is  added  to  break  up  the  adhesion  of  its  particles 
and  reduce  it  to  powder,  and  all  must  have  noticed  the  numerous 
small  grains  of  camphor  left  on  the  filter  by  the  present  process. 
Camphor  water  is  made  as  suggested  by  the  author  in  one-half 
the  time ;  magnesia  is  saved  by  it,  and  all  the  camphor  directed 
is  taken  up  in  the  solution.  By  the  present  process  it  is  not. 
There  is  no  deposit  formed  on  the  bottom  or  sides  of  the  jar 
by  standing. 

Practical  Formulae  for  Mineral  Waters,  R.  Rother.  (CJdcago 
Pharmacist,  vi.,  228.)  The  author  seeks  in  the  following  formulsB 
to  give  as  accurate  an  imitation  of  the  natural  waters  as  possible, 
while  at  the  same  time  making  them  as  practicable  as  is  consistent 
with  this  fact. 

The  quantities  in  the  formulaa  are  given  in  avoirdupois  ounces, 
quarters,  eighths,  and  sixteenths,  and  are  so  constructed  that  no 
solutions  except  the  concenti-ated  chlorides  of  calcium  and  mag- 
nesium need  be  kept  on  hand,  and  the  formulce  are  worked  out  for 
twelve-gallon  fountains,  which  readily  accommodate  100  pints  of  the 
finished  water. 

The  concentrated  solutions  of  the  chlorides  of  calcium  and  mag- 
nesium are  strongly  recommended  as  preferable,  both  for  convenience 
and  cheapness,  to  those  salts  in  the  dry  state,  and  are  obtained  by 
Batarating  concentrated  hydrochloric  acid  with  carbonate  of  lime  or 
magnesia,  taking  the  sp.  gr.,  and  then  concentrating  or  dilating  till 
a  certain  volume  or  weight  bears  a  simple  ratio  to  the  salt  it  con- 
tains. 
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Kissingen  (BaJcaczy). 

p,    Potassium  Bicarbonate,  cryst.         .        .        .      f  ounces. 

Sodium  „  2|       „ 

Magnesium  Sulphate,  cryst.     .         .         .         .  Sf       „ 

Sodium  Chloride  (pure) 8§       „ 

Calcium  Chloride  (anhyd.)        .        .        .        .  2|       ,, 
Water,  sufficient. 

Rub  the  potassium  and  sodium  carbonate  and  magnesium  sul- 
phate in  a  mortar  witli  a  pint  of  water,  pour  tbe  magma  on  to  a 
No.  50  hair  sieve,  and  wash  it  through  with  another  pint  of  water, 
stirring  constantly  with  a  pestle.  Treat  the  sodium  chloride 
in  the  same  way  with  one  and  a  half-pint  of  water,  and  lastly  the 
calcium  chloride,  dissolved  in  a  few  ounces  of  water.  Wash  the 
sieve  free  from  any  remaining  salt,  until  the  whole  mixture  amounts 
to  4  pints.  Shake  this  well,  rinse  it  into  a  12- gallon  fountain,  and 
strongly  impregnate  with  carbonic  acid. 

Congress. 

9,    Potassium  Bicarbonate,  cryst |  ounces. 

Sodium  „  5f       ,, 

Magnesium  Sulphate,  cryst 3f       ,, 

Sodium  Chloride  (pure) 2f       „ 

Calcium  Chloride  (ankyd.)       .         .         .         .  Sf       „ 
Water,  sufficient. 

Dissolve  the  calcium  chloride  and  magnesium  sulphate  each  in  12 
fluid  ounces  of  water.  Mix  the  solutions,  and  after  10  or  15  minutes 
strain  through  muslin  with  pressure.  Mix  the  potassium  bicarbonate 
and  sodium  chloride  and  bicarbonate  with  a  pint  of  water,  pour  on 
to  a  No.  50  hair  sieve,  following  with  another  pint  of  water,  then 
with  the  calcium  and  magnesium  solution  first  obtained,  and  finally 
more  water  till  4  pints  are  obtained.  Pour  into  a  12-gallon  fountain 
as  the  last. 


^ 


V  ovioy  \yrrunAxti  xjrt  Hit; j. 
Potassium  Bicarbonate,  cryst. 

f  ounces 

Sodium               „              ... 

.  10 

Sodium  Phosphate,  Cryst. 

.       i       „ 

Magnesium  Sulphate     „ 

.       .    U     ,. 

Sodium  Chloride  (pure)    . 

•       i       » 

Calcium  Chloride  (anhyd.) 

.       1       „ 

Water,  sufficient. 

Rub  the  sodium  phosphate  and  potassium  bicarbonate  in  a  mortar, 
add  the  magnesium  sulphate  and  sodium  chloride  and  bicarbonate, 
stir  with  2  pints  of  water,  pour  the  magma  into  a  No.  50  sieve,  and 
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mb  it  throngh  with  more  water.  Lastly  dissolve  the  calcinm  chloride 
in  4  ounces  of  water,  pour  the  solution  through  the  sieve,  add  water 
to  4  pints,  and  proceed  as  before. 

Seltzer. 

ft)     Sodium  Bicarbonate 3|  ounces. 

Sodium  Chloride  (pure)  .         .         .         .         .  2|       ,, 

Calcium  Chloride  (anhyd.)       .         .         .         .  1|^       ,, 

Magnesium  Sulphate,  cryst 18       » 

"Water,  sufficient. 

Dissolve  the  calcium  chloride  and  magnesium  sulphate  each  in 
4  ounces  of  water,  mix,  and  after  10  or  15  minutes  strain  through 
muslin  with  pressure.  Mix  the  sodium  chloride  and  bicarbonate 
with  a  pint  of  water,  pour  through  a  No.  50  sieve,  follow  with  the 
calcium  and  magnesium  chloride  solution,  and  then  with  water  to 
make  4  pints.     Add  to  the  fountain  as  before. 


Bitter  Water  (Fr edericTt shall) . 

Sodium  Bicarbonate 
Sodium  Sulphate,  cryst. 
Potassium  Sulphate 
Magnesium  Sulphate,  cryst. 
Sodium  Chloride  (pure)  . 
Calcium  Chloride  (anhyd.) 
Water,  sufficient. 


I  ounces. 


20 
lOi 

1 


Mix  the  sodium  and  potassium  sulphates  in  a  mortar.  Add  the 
magnesium  sulphate  with  3  pints  of  water,  and  stir  till  dissolved. 
Introduce  the  sodium  chloride  and  carbonate,  stir  a  few  minutes, 
pour  the  mixture  on  a  No.  50  sieve,  dissolve  the  calcium  chloride  in 
half  a  pint  of  water,  pour  through  the  sieve,  then  water  to  4  pints. 
Add  to  the  12-gallon  fountain. 

Pyrmont  (Trmlcqitelle) . 


Calcium  Chloride  (anhyd.)      . 

.    2ii  ounces 

Sodium  Carbonate  (cryst.) 

.        .    3J       „ 

Sodium  Sulphate     ^  „ 

.         .     H      „ 

Magnesium  Sulphate  „ 

.      .   n     .. 

Ferrous  Sulphate     „                .        . 

•    A      .. 

Water,  suflBcient. 

Dissolve  the  calcium  chloride  in  half  a  pint  of  water,  and  the 
fiodium  sulphate  and  carbonate  together  in  one  pint  of  water  with 
heat ;  filter  while  hot,  and  add  the  solution  of  calcium  chloride.  In 
10  or  15  minutes  decant  the  liquid  without  losing  any  of  the  scdi- 
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ment,  to  whicli  sediment  add  the  magnesium  sulphate,  and  pour 
into  a  12J-gallon  fountain.  Charge  with  a  pressure  of  about  20 
pounds,  reopen  the  fountain,  throw  in  the  ferrous  sulphate,  and 
finish  the  charge  with  a  high  pressure. 

Cheap  Saline  Disinfectants.  Sidney  W.  Rich.  (Ohem.  News, 
xxvi.,  196.) 

The  author  was  induced  to  make  the  following  remarks,  in 
consequence  of  a  paper  read  by  Mr.  E.  C.  C.  Stanford,  at  the  last 
meeting  of  the  Brit.  Pharm.  Conf.,  in  which  it  was  stated  that 
chloride  of  calcium  was  superior  as  a  disinfectant  to  chloride  of 
aluminium  and  other  saline  disinfectants. 

The  cheap  saline  disinfectants  found  efficacious  under  ordinary 
circumstances  may  be  stated  to  be  the  chlorides  and  sulphates  of 
iron,  aluminium,  calcium,  and  sodium. 

The  chloride  and  sulphate  of  sodium  are  simply  preventive  or 
antiseptic,  although  in  a  less  degree  than  the  free  acids.  They 
have  no  disinfecting  or  absorptive  power.  The  extensive  use  of 
chloride  of  sodium  (common  salt),  is  due  partly  to  its  cheapness 
and  convenient  form,  and  partly  to  the  fact  that  it  has  always  been 
an  article  of  commerce  and  domestic  use. 

Sulphate  of  calcium  (gypsum)  has  long  been  used  as  a  disin- 
fectant, more  particularly  on  farms  and  in  stables.  Its  absorptive 
action  is  very  considerable,  both  in  respect  to  ammoniacal  products, 
and,  in  a  mechanical  way,  of  the  other  products  of  decomposition. 
Owing  to  its  slight  solubility,  however,  it  has  no  great  action  as  a 
preventive,  and  the  same  reason  confines  its  use  to  the  disinfection 
of  solid  matters.  It  cannot  be  used  for  fluids,  or  allowed  to  enter 
the  drains. 

The  value  of  chloride  of  calcium  as  an  antiseptic  is  about  equal 
to  that  of  common  salt,  but  it  possesses,  beyond,  the  power  of 
absorbing  the  ammoniacal  products  of  decomposition,  and  to  that 
extent  a  disinfecting  power.  It  has,  however,  no  power  to  absorb 
mechanically  the  other  products  of  decomposition. 

The  sulphate  of  aluminium  and  hydrochlorate  of  alumina  are 
powerful  disinfectants  and  antiseptics  to  an  extent  beyond  any  of 
the  bodies  of  which  we  have  yet  spoken.  As  antiseptics  these  salts 
are  nearly,  if  not  quite,  as  efficacious  as  the  acids  themselves, 
while  free  from  the  objections  which  attach  to  the  use  of  the  latter. 
Their  absorptive  action  is  exerted  on  the  ammoniacal  products  of 
decomposition ;  and  also  by  virtue  of  the  mechanical  action  of  the 
hydrated  alumina,  which  is  precipitated  immediately  these  salts  are 
brought  in  contact  with  decomposing  matter,  or  the  other  products 
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of  tlie  said  decomposition.  The  solubility  and  hannlessness  of 
these  salts  render  their  use  admissible  under  all  ordinary  circum- 
stances; while  the  lightness  of  the  precipitate  of  alumina  secures 
immunity  from  any  danger  of  choking  the  drains.  The  hydro- 
chlorate  of  alumina  appears  to  be  somewhat  more  powerful  than 
the  sulphate  of  aluminium. 

The  chloride  and  sulphate  of  iron  have  all  the  action  of  the 
corresponding  aluminium  salts,  and,  beyond,  they  possess  the 
power  of  absorbing  the  sulphuretted  products  of  decomposition. 
This  latter  fact  places  these  salts  at  the  top  of  the  list  in  respect 
to  eflGicacy.  There  are,  however,  some  objections  to  the  use  of 
these  salts,  the  principal  being  that  when  used  in  large  quantities 
for  ordinary  purposes,  the  iron  itself  is  likely  to  be  injurious  to 
the  vegetation  with  which  the  fluid  or  other  matter  may  ultimately 
come  in  contact. 

Apart  from  the  question  of  price,  the  conclusion  to  be  derived 
from  the  above  observations  is  manifestly  as  follows.  That  the 
greatest  efficacy  and  general  applicability  will  be  found  in  a 
solution  containing  hydrochlorate  of  alumina  with  a  small  quantity 
of  chloride  of  iron.  The  hydrochlorate  of  alumina  will  serve  to 
do  the  general  work  of  a  disinfectant  and  antiseptic,  while  the 
iron  salt  will  absorb  the  sulphuretted  compounds  which  arise 
from  the  decomposition  of  some  kinds  of  organic  matter. 

The  chloride  of  calcium  is  the  cheapest,  inasmuch  as  it  is  a 
waste  product  in  all  alkali  works.  In  this  particular,  hydro- 
chlorate of  alumina  will,  however,  be  able  to  compare  favourably 
in  the  future,  as  the  result  of  late  improvements  in  the  manufac- 
ture of  alum  will  be  to  cause  the  manufacture  of  large  quantities 
as  a  waste  product. 

In  recommending  chloride  of  calcium  as  a  disinfectant,  Mr. 
Stanford  recommends  tliat  the  solution  should  contain  25  per 
cent,  of  the  solid  salt,  acidified  with  12  per  cent,  of  hydrochloric 
acid.  Certainly,  such  a  solution  would  have  a  considerable  dis- 
infecting power,  but  most  chemists  would  attribute  this  to  the 
hydrochloric  acid.  Moreover,  a  solution  containing  12  per  cent, 
of  hydrochloric  acid  would  bo  a  very  disagreeable  fluid  for  ordi- 
nary purposes. 

Elixirs.  J.  \V.  -Long.  (Amer.  Joitrn,  Vharm.^  4th  series,  iii., 
105.) 

In  the  Yr'ir-lloulc  for  1872  will  bo  fouid  a  number  of  formulas 
for  this  chusH  of  preparations;  the  author  now  adds  to  this  list, 
formula)  for  two  more  eliidrs. 
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Elixir  of  Quinine  and  Taraxacum. 

p.    Quinine  Wine fSOj. 

aa  5iss. 


Cinnamon,  Coriander 
Aniseed,  Caraway- 
French  Brandy  . 
Simple  Syrup     . 
Fluid  Ext.  Taraxacum 
Cinnamon  Water 


aa  5SS. 

f  5iij. 

Percolate  the  aromatics  first  witli  the  quinine  wine,  and  then 
with  the  brandy ;  next  add  the  syrup  and  taraxacum,  and  lastly 
the  cinnamon  water.  Macerate  for  three  days  with  agitation,  and 
filter. 

Elixir  of  Iron  (Ferri  Pyrophos^has,  U.  S.  P.)  • 

P>    Pyrophosphate  of  Iron,  grs.  160. 

Dissolve  in  6  fluid  ounces  of  water,  by  pouring  from 
one  glass  vessel  to  another. 

Add  French  Brandy f  ^iv. 

And  Orange  Wine        .....  f  3ij. 

Prepare  a  filter  and  place  in  it — 

Caraway 353. 


Coriander    . 

Aniseed 

Grd.  Orange  Peel 

Ceylon  Cinnamon^  ground 


5JSS- 


ss. 


Filter  the  solution  through  the  aromatics  into  a  bottle  having 
four  fluid  ounces  of  simple  syrup  in  it,  and  add  enough  of  the 
following  mixture  to  make  it  measure  one  pint. 

Orange  Wine       .         .         .        .         .         .  2  parts. 

French  Brandy 2  parts. 

Distilled  Water 1  part. 

Mix  by  agitation. 

Each  tablespoonful  of  the  elixir  contains  five  grains  of  the  iron 
salt.  It  will  not  become  sour,  and  can  be  made  in  bulk  to  keep  an 
indefinite  time. 

Elixir  Amarum.  (Pharm.  Germ.)  Extract  of  buckbean,  extract 
of  orange-peel,  of  each  2  parts ;  peppermint  water,  68  per  cent, 
alcohol,  of  each  16  parts  ;  spirit  of  ether  (made  of  3  parts  alcohol 
and  1  part  ether),  1  part.     Dissolve  and  mix. 

Elixir  Aurantii  compositum,  s.  viscerale  Hoffmannl.  {Pharm. 
Germ.)  Orange  berries,  6  parts ;  Chinese  cinnamon,  2  parts ;  car- 
bonate of  potassium,  1  part ;  sherry  wine,  60  parts.  Macerate  for 
eight  days,  express,  strain,  and  add  1  part  of  each  of  the  extracts 
of  gentian,  wormwood,  buckbean,  and  cascarilla;  dissolve,  allow  to 
settle,  and  filter. 
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Elixir  e  Succo  LiquiritiaB.  (Pharm.  Germ.)  Purified  liquorice 
(by  exhausting  with  cold  water  and  evaporating),  2  parts  ;  dissolve 
in  6  parts  of  fennel  water,  and  add  2  parts  of  anisated  ammonia. 

Adhesive  Plaster.  M.  Eng  gives  in  L' Union  Pharmaceutique 
the  following  formula  for  the  preparation  of  an  adhesive  plaster  : — 

p,    Powdered  Gum  Dammar         .         .         .  560  parts. 

Oil  of  Sweet  Almonds     ....  140  ,, 

Castor  Oil 70  „ 

Glycerin 30  „ 

Anihne  Ked    ......  q.s. 

Spirit  of  Ether  (equal  quantities  of  ether 

and  spirit)  ....  225  to  240  „ 

The  first  four  ingredients  are  to  be  heated  in  a  copper  vessel 
until  the  resin  is  fused,  the  aniline  red  then  added,  and  when  the 
mixture  has  half  cooled,  the  spirit  of  ether  is  to  be  poured  in.  An 
emulsive  liquid  is  thus  formed  of  the  consistence  of  syrup.  A  layer 
is  then  spread  on  a  material  previously  coated  with  mucilage  of 
starch,  flour,  or  isinglass.  The  court  plaster  so  made  is  said  to  be 
strongly  adhesive,  bright  and  shining,  and  to  be  free  from  any 
irritating  efiect  on  the  skin.  It  does  not  dry  up  like  ordinary 
court  plaster,  contains  no  lead,  and  may  be  spread  upon  calico, 
silk,  gutta  percha,  or  paper.  It  also  allows  of  the  introduction  of 
anv  substance  soluble  in  alcohol  or  ether. 

Court  Plaster.  A.  S.  French.  (Amer.  Journ.,  Pharm.,  4th 
series,  iii.,  20G.)  The  author  gives  the  following  practical  details 
for  preparing  a  court  plaster,  the  cracking  and  breaking  to  which 
the  ordinary  kind  is  so  liable  being  overcome  by  the  use  of 
glycerin. 

^    Bussian  Isinglass 5J- 

Water Oj. 

Alcohol f  5i. 

Glycerin f  3ss. 

Soak  the  isinglass  in  the  water  for  one  day,  then  dissolve  it  by 
^ho  aid  of  a  gentle  heat,  after  which  strain  it,  and  add  the  alcohol 
and  glycerin.  The  mixture  being  now  ready  for  use,  is  spread  on 
a  fine  quality  of  silk  stretched  on  a  frame,  each  successive  coat  being 
allowed  to  dry  before  applying  the  next.  Heat  should  not  bo  used 
in  drying  the  plaster,  as  it  is  apt  to  drive  the  glycerin  out,  and 
leave  the  plaster  streaked. 

Agglutinative  Diachylon  Plaster.  By  A.  Lahaohe.  (U Union 
Phannaceut'ujuCf  xiv.,  180.)  The  various  plasters  met  with  in 
commerce    have    nearly    all    one   deficiency.      After  a  time    the 
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oxygenation  of  tlie  surface  removes  the  indispensable  adhesive 
properties,  and  leaves  a  dry  varnish  which  in  winter  refuses  to 
adhere  to  the  skin  unless  recourse  be  had  to  artificial  heat.  A 
single  formula  amongst  all  that  are  found  in  L'Officine  (the 
revulsive  thapsia  plaster)  obviates  these  inconveniences,  the  aggluti- 
native properties  remaining  well  preserved  after  it  has  been  kept 
several  months.  Glycerin  and  white  honey,  which  are  neither 
siccative  nor  oxidizable,  constitute  the  secret  of  the  good  result. 
The  author  therefore  proposes  to  incorporate  50  grams  of  glycerin 
and  50  grams  of  white  honey  with  each  kilogram  of  the  diachylon 
gum.  If  an  irritating  effect  be  feared  from  the  use  of  the  honey,  it 
could  be  replaced  by  the  same  quantity  of  glycerin.  This 
substance  would  then  form  ten  per  cent,  of  the  agglutinative  portion 
of  the  plaster. 

Emulsions.  H.  G.  Rogerson.  (Pharm.  Journ.,  3rd  series,  iii., 
701.)  The  author  is  led  to  make  the  following  remarks  on  this 
subject  in  consequence  of  a  paper  which  appeared  in  the  New  York 
Druggists''  Circular.  Believing  that  gum  tragacanth  affords  a  muci- 
lage which,  when  prepared  under  certain  conditions,  is  much 
superior  to  the  mixture  of  acacia  and  glycerin  recommended  in  the 
paper  alluded  to,  he  proposes  to  enumerate  its  advantages,  and 
method  of  preparation,  as  follows  : 

*'  I  must  refer  to  a  formula  published  by  me  in  the  Pharm.  Journ., 
2nd  series,  xi.,  633,  which  may  be  taken  as  a  type  of  this  class  of 
emulsions,  which  formula  I  now  reproduce  in  a  slightly  modified 
form.  I  may  state  it  as  a  sine  qud  non,  that  the  tragacanth  em- 
ployed for  this  and  allied  preparations  should  be  of  exceptionally 
fine  quality.  It  should  possess  a  pretty  uniform  whiteness,  and 
freedom  from  dark  patches  and  specks,  or  if  these  latter  be  present 
they  should  be  broken  off  and  rejected.  The  selected  pieces  are 
then  cut  up  into  fragments  about  one  quarter  of  an  inch  square,  and 
immersed  in  soft  or  distilled  water  for  48  or  more  hours  in  the 
proportion  of  about  2J  oz.  to  the  gallon,  stirring  at  intervals  to 
prevent  agglomeration.  The  addition  afterwards  of  a  small  per- 
centage of  glycerin  ensures  almost  indefinite  keeping  qualities. 
To  avoid  disappointment  and  secure  the  best  results  it  will  be  well 
not  to  rely  on  any  ordinary  sample  of  the  gum,  but  to  apply  to  one's 
wholesale  house  for  a  small  parcel  of  exceptional  quality.  In  this 
way  we  succeeded  in  obtaining  a  sample  almost  free  from  blemish, 
and  requiring  no  material  weeding ;  while  but  for  this  precaution 
one  might  improve  but  slightly  on  the  Pharmacopoeial  mucil. 
tragac,  a  dark  and  muddy  product. 
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"  The  formula  referred  to  above,  as  amended,  runs  thus  : 
First  shake 


ake  to-    C 


01.  Jecor.  Aselli ^v. 

Ess.  Limon. 
aPthpr               1     "    ^^ys^-  (1  in  16)         .         .    aa  rn  xxiv. 
gemer.  ( Spts.  Viui  Eect ^iss. 

Syrup 5ss. 

Mucil.  Tragac.  (prepared  as  above)  ad    Sxvi. 

"  The  mere  act  of  shaking  together  these  ingredients  for  an  instant 
or  two  suffices  to  unite  them  into  an  elegant  semitransparent  and 
permanent  emulsion,  with  atti^ctive  custard-like  flavour  that  can 
scarcely  fail  to  commend  itself  to  the  votaries  of  '  Elegant 
Pharmacy.' 

"  Other  oils  as  castor,  almond,  turpentine,  etc.,  or  balsams,  may  be 
substituted  for  the  one  above  specified.  The  proportion  there 
given  may  be  held  to  be  only  relative,  the  precise  quantity  of  any 
oil  '  emulsifiable '  by  a  given  quantity  of  mucilage  depending 
directly  upon  the  degree  of  viscosity  of  the  latter.  If  it  be  desired 
to  combine  an  oil  in  much  larger  proportion  than  appears  in  the 
formula  given,  this  may  be  effected  to  an  almost  incredible  extent 
by  substituting  brisk  stirring  in  a  mortar  during  the  adding  of  an 
oil,  for  the  mere  agitation  that  sufficed  in  the  former  case.  It  Is 
probable  that  a  great  variety  of  substances  upon  which  I  have  not 
yet  experimented  may  be  treated  advantageously  as  above. 

"My  experience  has  been  mainly  with  the  oils  of  castor,  cod-liver, 
olive,  and  turpentine,  and  the  success  attending  the  use  of  these  was 
perfect,  none  of  them  showing  any  disposition  to  separate  after 
many  months  keeping,  and  retaining  then  a  degree  of  sweetness 
and  freshness  that  proved  keeping  qualities  of  a  very  perfect  order." 

Cod-Liver  Oil  in  Combination  with  Iron.  W.  G.  M  of  fit,  in  the 
Amer.  Jov/rn.  Pharm.y  states  that  an  emulsion  is  the  best  method 
of  incorporating  cod-liver  oil  with  other  medicines.  Iron  is  often 
introduced,  aud  this  is  easily  effected  by  adding  a  soluble  salt  to 
the  mixture.  In  the  following  formula  a  concentrated  solution  of 
pyrophosphate  of  iron  is  used,  which  keeps  well,  and  is  a  useful 
addition  to  the  list  of  cod-liver  oil  mixtures. 


%    Pulv.  Acftcifl9        .        .        .        . 

•       .         .         .    5i. 

Pulv.  Sacch.  Alb. 

.            .            .  588. 

AquBD           .... 

...       .  5iv. 

Alcohol       .... 

.        .        .    5i. 

01.  Morrhuro 

.       .       .       .  5v. 

Sol.  Ferri  Pyrophosph. 

.        gtt.  00. 

gtt.  V 

ft.  email. 
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Cod-Liver  Oil  and  Lacto-Phosphate  of  Lime.  —  Shinn.  (Pharm. 
Journ.,  3rd  series,  iii.,  754;  ivoxnAmer.  Journ.  Pharm.)  The  author 
gives  the  following  formula  which  he  has  devised  for  the  preparation 
of  this  compound,  and.  which  contains  12  grains  of  lacto-phosphate 
of  lime  to  each  ounce. 

|J,    Cod-Hver  Oil Oj. 

Oil  of  Bitter  Almonds,  Peppermint,  Winter- 
green,  each       .         .         .        .         .         .       gtt.  X. 

Powd.  Gum  Arabic ^iy. 

,,      Sugar       .......  5^1. 

Solution  of  Lacto-phosph.  Lime  (5i.  to  f  ^i.)      f  ^viss. 

Lime  Water f  ^viss. 

Mix  the  gum  and  sugar  in  a  capacious  mortar,  and  make  a 
smooth  mucilage  with  the  lime-water  and  three  ounces  of  the 
solution  of  lacto-phosphate  of  lime.  Add  the  volatile  oils  to  the 
cod-liver  oil,  and  gradually  triturate  them  with  the  mucilage  until  a 
perfect  emulsion  is  formed.  Finally,  add  the  rest  of  the  solution  of 
lacto-phosphate  of  lime,  and  mix  thoroughly. 

The  solution  of  lacto-phosphate  of  lime  is  made  by  saturating  a 
solution  of  lactic  acid  with  freshly  precipitated  phospate  of  lime. 

The  magma  obtained  from  16  ounces  of  phosphate  of  lime 
dissolved  in  muriatic  acid,  precipitated  by  ammonia,  quickly  washed 
and  pressed,  will  be  sufficient  to  saturate  a  pound  of  the  commercial 
acid  mixed  with  4  pints  of  water.  After  filtering  the  solution,  it  is 
assayed  by  evaporating  a  fluid  ounce  to  dryness,  and  weighing  the 
resulting  lacto-phosphate  of  lime,  when  it  can  be  made  of  a  definite 
strength.  In  the  formula  given  it  contains  60  grains  to  the  fluid 
ounce,  which  is  about  equal  to  30  grains  of  phosphate  of  lime,  and  is 
of  convenient  strength.  It  has  a  slightly  acid  taste,  which,  how- 
ever, is  not  unpleasant,  but  rather  renders  the  emulsion  less  cloying 
than  if  entirely  sweet.  As  made*  by  the  formula,  the  preparation 
will  keep  in  good  condition  for  two  or  three  weeks,  but  will 
eventually  spoil,  as  shown  by  the  blowing  out  of  the  stopper, 
although  the  taste  and  character  are  not  materially  altered.  The 
addition  of  20  per  cent,  of  alcohol  renders  it  more  permanent,  and 
may  not  be  therapeutically  objectionable. 

Cod-Liver  Oil  and  Lacto-Phosphate  of  Lime.  E.  Chiles. 
(Pharm.  Journ.,  3rd  series,  iii.,  785 ;  from  Amer.  Journ.  Pharm.) 
The  author  gives  the  result  of  his  experience  in  the  preparation  of 
this  remedy  which  is  being  extensively  prescribed  by  American 
physicians.  For  a  long  time  he  had  had  a  demand  for  a  tasteless 
cod-liver  oil,  and  had  been  in  the  habit  of  preparing  it  in  the  form 


PHARMACY.  2  73 

of  an  emulsion  wltli  gum  arable  and  water,  and  covering  the  odour 
with  a  few  drops  of  essential  oil  of  bitter  almonds. 

Over  a  year  ago  the  author  found  physicians  were  prescribing 
cod-liver  oil  and  lacto-phosphate  of  lime,  and  he  devised  a  formula  for 
it,  based  on  his  experience  with  the  simple  emulsion  and  the  syrup  of 
lacto-phosphate  of  lime,  for  which  a  considerable  demand  had 
sprung  up.  The  formula  he  then  devised  has  been  followed  by  him 
up  to  the  present  time,  and  has  invariably  given  satisfaction,  and 
produces  an  article  which  does  not  separate  or  become  rancid. 

The  author  thinks,  however,  it  should  be  prepared  extemporane- 
ously as  prescribed  by  physicians,  and  he  has  not  kept  it  on  hand, 
but  prepared  it  as  wanted,  thus  always  giving  a  perfectly  sweet 
article. 

R    Gum  Arabic ^i].  5ij. 

Water f  5ij. 

Syr.  Lacto-phosphate  of  Lime   ...  f  ^vi. 

Cod-liver  Oil f  ^viij- 

Essential  Oil  Bitter  Almonds     ...      6  drops. 

Rub  the  gum,  water,  and  syrup  together,  until  a  smooth  mucilage 
is  made ;  then  add  the  oil  gradually,  with  constant  stirring  ;  and, 
lastly,  the  oil  of  bitter  almonds. 

Thus  made,  each  tablespoonful  of  cod-liver  oil  and  lacto- 
phosphate  of  lime  contains  four  (4)  grains  lacto-phosphate  of  lime 
and  50  per  cent,  of  cod-liver  oil.  The  gum  in  the  above  should  be 
selected,  ground,  and  passed  through  a  sieve  of  60  meshes  to  the 
inch.  Cod-liver  oil  and  lacto-phosphate  of  lime  prepared  in  this 
manner  forms  a  preparation  free  from  unpleasant  taste  and  odour, 
and  enables  the  practitioner  to  administer  these  valuable  remedies 
without  repugnance  on  the  part  of  the  patient. 

Pancreatic  Enemata.  Dr.  Leube.  (Brit.  Med.  Journ.,lS72,  ii., 
132.)  The  author,  in  writing  to  the  Ceniralhlatt  fiir  Medizin  Wisseti- 
schaft^  says  that  the  ordinary  way  of  obtaining  the  pancreas  from 
the  butcher  succeeds  very  well  in  autumn  and  winter.  In  the 
warmth  of  summer,  however,  the  gland  very  soon  begins  to  undergo 
decomposition,  and  in  consequence  loses  its  digestive  power,  and 
becomes  irritating  trj  tlie  intestines,  producing  rapid  expulsion  of  the 
material  injected.  These  mishaps  may  easily  bo  prevented  by 
making  a  glycerin  extract  of  the  pancreas.  This  extract  is  quite 
equal  in  digestive  power  to  the  first  pancreas,  and  will  keep  good  for 
weeks.  Dr.  Merkel,  of  Nuremberg,  has  tried  this  modification,  and 
the  results  have  equalled  those  obtained  from  the  use  of  the  pancreas 
itself.     The   author  describes  the   following  as  the   best  means  of 
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making  the  pancreatic  injection.  The  pancreas  of  a  bullock  (  whicli 
is  enough  for  three  enemata)  is  finely  chopped,  and  rubbed  with  250 
grammes  of  glycerin  ;  and  to  each  third  of  this,  when  about  to  be 
nsed,  are  added  from  120  to  150  grammes  of  finely  divided  meat. 
This  mass  is  digested  in  the  bowel  most  completely.  It  is  important 
that  the  mixture  of  pancreas  and  glycerin  w4th  meat  should  be 
injected  as  soon  as  made,  otherwise  the  meat  swells,  and  the  injec- 
tion is  thereby  rendered  difficult. 

Extract  of  Meat.  Baron  Liebig.  (Phann.  Journ.,  3rd  series, 
iii.,  283.)  The  author  makes  the  following  observations  in  reply  to 
a  paper  read  by  Dr.  Edward  Smith,  before  the  British  Association, 
on  "  Preserved  Food  and  Extract  of  Meat." 

An  excess  of  meat  in  the  diet  is  waste,  and  the  exclusive  consump- 
tion of  potatoes  is  likewise  waste.  The  chemical  composition  of 
meat  and  of  potatoes  (as  well  as  of  all  other  articles  of  food)  is 
perfectly  well  known,  and  it  is  therefore  easy  to  calculate  the 
proportion  in  which  they  must  be  mixed  in  order  to  obtain  the 
maximum  of  nutritive  value  for  every  individual  at  every  stage  of 
life. 

In  the  selection  of  food,  which  is  influenced  by  necessity  or  want, 
the  instinct  and  the  experience  of  the  million  are  infallible,  and  a  far 
better  guide  than  the  theoretic  speculations  of  men  who  have  re- 
mained ignorant  of  the  composition  of  food,  as  well  as  of  even  the 
simplest  laws  of  nutrition.. 

From  Payen's  investigations  it  is  well  known  that  the  flesh  of  fish 
on  the  average  does  not  contain  more  water  than  fresh  beef,  and  as 
much  solid  substance  as  the  latter.  For  instance,  the  flesh  of  salmon 
contains  75' 70  per  cent,  water  and  24"296  per  cent,  solid  substances^ 
while  beef  (muscle)  contains  75*88  per  cent,  water  and  24*12  per 
cent  solid  substances.  The  flesh  of  herring  contains  still  less  water 
than  salmon ;  and  even  flat  fish,  such  as  soles,  are  as  rich  in  nitroge- 
nous substances  as  the  best  wheaten  flour  weight  for  weight. 

Tea  is  no  nutriment  in  the  ordinary  sense.  The  individual  who 
takes  tea  after  his  meal  feels,  without  being  able  to  define  it,  that 
tea  has  a  favourable  effect  upon  certain  highly  important  functions 
in  his  body ;  that  digestion  is  accelerated  and  facilitated,  and  that  his 
brain- work  is  benefited  thereby.  And  if  a  poor  factory  workman 
imposes  on  himself  privations  in  his  food  and  other  necessaries  of 
life  in  order  to  spare  a  few  pence  for  tea,  there  must  be  a  deeper 
cause  for  this  than  mere  custom. 

Neither  tea  nor  extract  of  meat  is  nutriment  in  the  ordinary 
sense ;  they  possess  a  far  higher  importance  by  certain  medical  pro- 
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perfcies  of  a  peculiar  kind.  The  physician  does  not  employ  them  as 
specific  remedies.  They  serve  the  healthy  man  for  the  preservation 
of  his  health.  Taken  in  proper  proportion,  they  strengthen  the  in- 
ternal resistance  of  the  body  to  the  most  various  external  injurious 
influences  which  combine  to  disturb  the  general  vital  processes,  and 
they  adjust  these  latter. 

Health  is  nothing  but  resistance  to  injurious  inflaences,  and  its 
degree  in  different  individuals  depends  upon  the  force  of  this  resist- 
ance. The  object  of  every  intelligent  physician  will  be  directed  in 
the  cure  of  an  illness  towards  strengthening  the  internal  resistance 
to  local  disturbances,  and  to  restore  the  normal  functions  by  his 
remedies,  which  in  this  case  are  called  medicines ;  and  he  knows 
therefore  to  assign  the  proper  place  to  the  beef- tea  or  meat-juice 
which  he  prescribes  to  his  patients  and  convalescents. 

It  is  surely  a  grave  offence  against  all  laws  of  physiology  to  com- 
pare tea,  coffee,  and  extract  of  meat  to  the  more  common  articles  of 
food;  and  because  they  are  not  that,  to  draw  the  inference,  as  Dr; 
Edward  Smith  has  done,  that  they  are  nothing  at  all.  This  is  cer* 
tainly  not  scientific  reasoning. 

As  regards  coffee,  the  author  quotes  Julius  Froebel's  work,  enti- 
tled, "  Seven  Years  in  Central  America,"  where  it  states  : — 

"For  the  men  accompanying  the  great  mercantile  caravans  in 
Central  America,  coffee  is  an  indispensable  necessity.  Brandy  is 
taken  as  medicine,  but  coffee  is  quite  a  necessary  article,  and  is 
drunk  twice  a  day.  The  refreshing  effects  of  this  beverage  in  heat 
and  cold,  in  rain  and  dry  weather,  are  extraordinary." 

The  author  also  quotes  the  celebrated  African  traveller.  Dr. 
Schweinfarth,  who  dwells  on  the  extract  of  meat  as  follows  : — 

"  Those  only  are  probably  fully  able  to  appreciate  the  value  of 
extract  of  meat  who,  like  myself,  were  compelled  for  weeks  together 
to  live  upon  purely  vegetable  food.  Such  a  diet  engenders  a  pecu- 
liar state  of  weakness,  and  lowers  the  mental  and  bodily  energy, 
which  is  raised  again  through  the  use  of  meat.  I  can  state  from  my 
own  experience  that  in  the  absence  of  meat,  the  addition  of  extract 
of  meat  to  vegetable  food  produces  the  same  good  effect  on  the  body 
as  fresh  meat,  and  that  under  such  circumstances  it  is  the  only 
means  of  supplying  the  lack  of  meat.  When  my  American  extract 
of  meat  was  consumed  I  prepared  some  myself  from  the  flesh  of 
antelopes,  which  did  excellent  service." 

Extract  of  Meat.  Baron  Liobig.  (Pharm.  Joum.y  8rd  series, 
iii.,  6G1,)  In  a  paper  under  the  above  title,  the  author,  replying  to 
a   letter   by    Dr.    Edward   Smith,   which  appeared  in  the  Times  of 
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October  16th,  1872,  makes  the  following  remarks  on  the  Physiology 
of  Extract  of  Meat : — 

In  order  to  comprehend  the  difference  between  "common  food  " 
and  "  nervous  food,"  as  I  shall  call  it  to  avoid  circumlocution,  it 
must  be  considered  that  man  has  two  kinds  of  work  to  perform, 
muscular  or  mechanical  work,  and  brain  or  nervous  work.  The  one, 
the  muscular  work,  is  under  the  dominion  of  the  nerves  and  the 
brain. 

By  "  common  food  "  must  be  understood  those  substances  which 
serve  for  the  preservation  of  the  temperature  and  the  restoration  of 
the  machine.  Coffee,  tea,  and  extract  of  meat  are  not  suited  to 
these  purposes  ;  by  their  effect,  however,  on  the  nerves  they  exercise 
a  decided  influence. 

In  order  to  understand  correctly  the  significance  of  meat  diet 
and  extract  of  meat,  it  is  necessary  to  turn  one's  attention  to  the 
difference  of  the  component  parts  of  meat  and  those  of  vegetable 
foods.  Meat  contains  in  its  albuminates  the  chief  requirements  for 
the  renovation  of  the  muscular  tissues  and  for  the  preservation  of 
lasting  muscular  action.  Those  constituents  of  the  meat  which  are 
soluble  in  boiling  water  take  no  part  in  the  formation  and  renova- 
tion of  the  muscular  tissues.  But  by  their  effect  on  the  nerves  they 
exercise  a  most  decided  influence  on  muscular  work  wherein  meat 
differs  from  all  other  animal  and  vegetable  food. 

By  the  use  of  meat  we  consequently  obtain  two  effects,  the  one 
(effect  on  the  nerves)  perfecting  and  strengthening  the  other  (mus- 
cular action).  The  prices  of  other  articles  of  food,  even  of  those 
containing  a  considerable  amount  of  muscle-forming  material,  are 
much  lower  than  that  of  meat,  and  are  not  in  proportion  to  the 
contents  of  muscle- forming  substance.  According  to  calculations 
made  in  my  own  household,  we  obtain  in  100  lb.  of  butchers'  meat 
(671b.  muscle,  12Jlb.  bones,  8|lb.  fat,  31b.  membrane)  13'91b.  albu- 
minates. In  1001b.  cheese  there  are  from  261b.  to  301b.  albuminates, 
and  the  liver  and  brain  are  likewise  richer  in  albuminates  than  the 
same  weight  of  butchers'  meat.  The  blood  of  animals  is  richer 
still  in  albuminates  in  proportion  to  its  price.  Nevertheless,  nobody 
thinks  of  placing  blood,  liver,  or  cheese  fully  on  a  par  with  butchers' 
meat. 

Vegetable  albuminates  are  still  lower  in  price,  and  from  these  is 
produced  in  the  bodies  of  animals  all  the  muscular  food  which  man 
consumes.  100  parts  of  ordinary  wheaten  flour  contain  very  nearly 
as  much  muscular  food  as  100  parts  of  fresh  meat ;  but  how  small  is 
the  price  of  bread  as  compared  to  that  of  meat ! 
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This  clearly  shows  that  the  instiuct  of  man  discovered  a 
difference  in  the  effects  of  his  various  foods,  and  that  he  does  not 
estimate  and  judge  them  in  proportion  to  their  contents  of  carbon 
and  nitrogen,  or  of  muscle-forming  and  heat-producing  substances  ; 
but  that  he  pays  a  higher  price  for  meat  because  meat  contains  cer- 
tain other  substances  which  are  totally  wantiug  in  other  articles  of 
food,  and  it  is  these  very  substances  which  form  the  component  parts 
of  beef-tea  as  well  as  of  extract  of  meat. 

These  substances,  as  is  well  known,  impart  to  meat  its  peculiar 
value  for  nutrition,  and  constitute  the  difference  between  vegetable 
and  animal  diet.  The  difference  between  the  two,  therefore,  is  not 
based  on  the  dissimilar  nature  and  facility  of  assimilation  of  the 
albuminates  contained  in  the  animal  and  vegetable  food,  but  consists 
in  the  fact  that  meat  contains  certain  elements  which  are  not  to  be 
found  in  cheese,  in  blood,  or  in  vegetables. 

I  believe  that  the  researches  of  Pettenkofer  and  Voit  are  calcula- 
ted to  throw  some  light  on  the  effects  of  the  component  parts  of 
extract  of  meat.  In  their  experiment  on  the  tissue  waste  of  a  man 
in  normal  condition  while  abstaining  from  food,  the  individual 
breathing  in  the  apparatus  of  respiration  was  left  in  three  instances 
without  food  with  the  exception  of  water,  salt  (15  grm.)  and  a  little 
extract  of  meat  (122-  grm.,  rather  less  than  half  an  ounce),  and  with 
respect  to  the  results  obtained  the  two  experimentalists  say,  "  The 
state  of  health  during  the  privation  of  food  for  thirty- six  hours  was 
a  completely  normal  one,  and  according  to  the  assurance  of  the 
fasting  man,  he  could  have  borne  it  longer.'*  This  fact  explains,  I 
believe,  the  physiological  importance  of  the  soluble  parts  of  meat 
or  extract  of  meat;  they  do  not  serve  for  the  renovation  of  the 
machine,  but  they  maintain  it  by  their  effects  on  the  nerves  during 
temporary  disturbances,  even  when  deprived  of  food,  in  normal 
action,  and  it  cannot  be  doubted  that  it  is  this  effect  which  is  paid 
for  by  the  higher  price  of  meat. 

London  navvies  who  were  sent  out  during  the  Crimean  war  to 
construct  the  railway  at  Balaclava,  and  who,  according  to  the  report 
of  Dr.  Baudin,  created  the  greatest  astonishment  among  the  English 
and  French  soldiers  by  the  extraordinary  amount  of  work  they 
performed,  consumed  daily  in  tliuir  food  from  150  to  159  grm. 
of  albuminate. 

The  agricultural  labourer  in  Upper  Bavaria  c-oiisunies  m  his  fari-- 
naceous  food,  according  to  the  uxptricnw!  and  cjilculations  of 
Professor  Dr.  H.  Kanke,  153  grm.,  tliereforo  aluKJst  the  siuilo  (juautity 
of  albaminates  an  the  English  navvy ;  but  how  extremely  different 
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are  the  working  capabilities  of  the  English  and  Bavarian  labourer 
in  reference  to  the  energy  of  work,  i.e.,  the  amount  of  work  accom- 
plished within  a  given  time  !  And  this  difference  is  attained  by  the 
English  navvy  consuming  more  than  one  half  of  the  albuminates  in 
the  shape  of  meat,  whilst  the  Bavarian  eats  meat  only  on  six  days 
of  the  year.  A  few  slices  of  bread  and  butter  with  milk  at  break- 
fast gives  nutriment  enough  for  a  child  ;  an  adult,  however,  has  very 
different  work  to  perform,  and  he  therefore  increases  the  effect  of 
his  food  by  a  cup  of  tea  or  coffee.  It  is  stated  in  Frankfort-on- 
Maine  as  a  well-known  fact  that  old  Mayer  Anselm  Rothschild,  the 
founder  of  the  eminent  firm,  never  despatched  any  important  business 
at  night  without  having  previously  taken  a  cup  of  strong  black 
coffee ;  and  it  may  be  supposed  that  the  celebrated  financier  derived 
some  advantage  from  the  effect  of  the  coffee  on  his  decisions,  for 
he  was  not  the  man  to  spend  a  farthing  for  anything  which  would 
not  have  given  him  a  return. 

When  the  meat  by  boiling  has  been  freed  from  its  soluble  parts, 
the  remainder,  or  more  correctly  the  albuminates  in  such  residue, 
have  no  greater  nutritive  value  than  the  gluten  of  wheaten  flour, 
which  remains  after  the  manufacture  of  starch.  Both  the  meat 
albuminates  and  the  gluten  are  chemically  and  in  their  physiological 
effect  identical  things. 

If  to  meat  exhausted  in  this  way,  the  extracted  parts  are  again 
added  in  the  shape  of  beef -tea  or  extract  of  meat,  it  is  eagerly  eaten 
by  dogs  who  despise  it  vnthout  such  addition ;  in  fact,  all  the  com- 
ponent parts  of  meat  which  are  contained  in  roast  meat  are  thereby 
reunited. 

Now,  as  vegetable  albuminates  are  identical  with  albuminates 
contained  in  the  flesh  of  animals,  it  will  be  easily  perceived  that  if 
we  add  to  our  vegetable  food,  rich  in  vegetable  albuminates — for 
instance  to  bread,  peas,  beans,  or  even  potatoes  and  rice — the  soluble 
parts  of  meat  such  as  are  combined  in  extract  of  meat,  we  thereby 
impart  to  it  the  peculiar  nutritive  value  which  distinguishes  meat 
in  our  estimation  from  other  food. 

Dr.  Gerhard  Rohlfs,  well-known  by  his  travels  in  Morocco,  says,  in 
reference  to  the  effect  of  extract  of  meat,  in  a  letter  addressed  to  me : — 
"  As  regards  extract  of  meat,  it  has  proved,  particularly  to  us  travel- 
lers in  Africa,  one  of  the  greatest  blessings.  On  my  travels  through 
the  great  desert  from  Tripoli  to  the  Ischad  Lake,  it  was  my  daily 
food.  Being  without  any  meat  I  took  it  in  the  morning  spread 
upon  biscuits,  and  this  was  not  only  very  palatable  but  it  proved  a 
complete  substitute  for  meat  diet.     In  the  evening  I  made  beef-tea, 
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adding  a  good  portion  to  rice,  lentils,  or  kuskuss,  or  whatever  I 
happened  to  possess  in  the  shape  of  vegetables.  I  have  become  so 
accustomed  to  the  extract  of  meat  that  I  am  still  obliged  to  keep  it 
constantly  in  my  house." 

It  will  be  well  understood,  therefore,  that  by  the  addition  of 
extract  of  meat  to  our  food,  we  neither  economize  carbon  for  the 
maintenance  of  the  temperature,  nor  nitrogen,  for  the  sustenance  of 
the  organs  of  our  body,  and  that  therefore  it  cannot  be  called  "  food 
in  the  ordinary  sense  ;"  but  we  thereby  increase  the  working  capa- 
bilities of  the  body,  and  its  capacity  to  resist  exterior  injurious  dis- 
turbances, I.e.,  to  maintain  health  under  unfavourable  circumstances. 
Thus  an  addition  of  extract  of  meat  to  vegetable  food  forms  the 
only  means  to  make  up  for  a  want  of  meat. 

All  this  taken  together  gives  to  these  substances,  to  which  also 
belong  tea  and  coffee,  a  very  high  value  in  the  alimentation  of  our 
populations,  the  last  and  true  object  of  which  is  the  production  of 
working  power  for  mental  and  bodily  work ;  and  it  becomes  perfectly 
inteUigible  why  the  great  historian  Macaulay,  in  his  celebrated 
work,  very  properly  devoted  an  entire  chapter  to  the  introduction 
of  coffee  into  England  as  being  to  some  extent  connected  with  modern 
life. 

For  our  object  it  is  tolerably  indifferent  wdth  what  name  the 
effect  of  the  so-called  "  nervous  stimulants"  is  designated. 

A  few  years  since  agriculturists  still  considered  gypsum,  lime, 
and  bone  meal  to  be  stimulants  for  the  growth  of  plants ;  now  we 
know  perfectly  well  that  they  are  nutritive  substances  for  plants. 
In  modern  life  men  on  the  whole  perform  more  muscular  and  brain 
work  than  formerly ;  still  the  average  duration  of  life  of  individuals 
has  not  decreased,  but  increased,  and  nobody  who  takes  a  compre- 
hensive survey  of  life  can  doubt  that  coffee  and  tea  contribute  largely 
to  this  end,  and  that  extract  of  meat  properly  used  is  a  really  good 
and  most  useful  thing. 

Extractum  CinclionaB  Liquidum.  Charles  Umney.  (Pharm. 
Journ.f  3rd  series,  iii.,  401.)  It  is  directed  to  evaporate  the 
aqueous  extractive  from  one  pound  of  Calisaya  bark  to  three  fluid 
ounces,  or  until  the  specific  gravity  be  1'200,  and  to  this  add  one 
ounce  of  alcohol  ('838).  The  resulting  liquor  is  said  to  bo  I'lOO 
(about) . 

The  aathor  has  found  that  a  mixture  of  fluid  extract  of  cinohona 
and  spirit  of  wine  of  the  density  described  will  be  of  specifio  gravity 
1"122.  Ho  would  therefore  modify  these  directions,  not  only 
because  of  this  discrepancy,  but  because  they  are  wholly  based  upon 
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an  error  ;  for  it  is  assnmed  that  three  fluid  ounces  of  liquor  can  be 
obtained  from  one  pound  of  bark, — a  yield  much  beyond  the  average, 
and  which  would  be  defined  with  more  accuracy  as  two  fluid 
ounces. 

If  the  present  proportions  are  to  be  adhered  to,  then  the  Pharma- 
copoeia should  direct  one  third  of  its  volume  of  spirit  of  wine  to  be 
added  to  the  cinchona  extract,  when  the  specific  gravity  would  be 
1-122.  If,  however,  a  1*100  density  be  thought  sufficiently  concen- 
centrated  for  the  fluid  cinchona  extract,  then  the  directions  should 
be  amended  as  follows  : — Evaporate  the  liquor  to  two  fluid  otmcesj 
or  until  the  specific  gravity  be  1*175 ;  to  this  add  one- third  of  its 
volume  of  rectified  spirit,  when  the  resulting  liquor  will  have  a 
specific  gravity  of  about  1*100  (1*102). 

Extractum  Belladonnae  Alcoholicum.  Dr.  C.  Symes.  (Pharm. 
Jouni.,  3rd  series,  iii.,  821.)  This  extract  prepared  by  treating 
the  inspissated  juice  with  alcohol,  is  a  therapeutic  agent  by  no 
means  new,  but  which  the  author  would  like  to  see  introduced  into 
the  Pharmacopoeia,  as  the  only  preparation  into  which  the  present 
extract  enters  is  emplastrum  belladonnee,  in  the  formula  for  which 
instructions  are  given  for  more  or  less  imperfectly  exhausting  the 
extract  with  spirit. 

In  unguentum  belladonnas  we  have  "  a  most  unnatural  mixture," 
while  with  one  fourth  the  quafitlty  of  alcoholic  extract  we  can  prepare 
an  ointment  with  which  the  B.P.  preparation  cannot  compare  either 
in  elegance  or  efficiency. 

The  same  remark  applies  to  pessaries,  suppositories,  and  bougies 
of  belladonna  with  cacao-butter  or  other  fatty  substances.  The 
present  extract  might  answer  for  pills,  but  for  mixtures  it  is  well 
replaced  by  succus  belladonnse. 

Extract  and  other  Preparations  of  Eucalyptus  Globulus.  M. 
Dorvault.      (L'  Union  Fharmaceutique,  xiii.,  259.) 

Syrup  of  Eucalyptus. 

Distilled  Eucalyptus  Water  ....     500  parts. 

White  Sugar 950     „ 

Dissolve  without  heat  and  filter  through  paper. 


Tincture  of  Eucalyptus. 

Eucalyptus  Leaves  (dry  and  cut)  .         .         .1  part. 

Eectified  Spirit 5  parts. 

Macerate  ten  days  and  filter. 
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Wine  of  JEucalyptus. 

Eucalyptus  Leaves  (dry  and  cut)  ...      30    parts. 

Proof  Spirit 60       „ 

White  Wine 1000       „ 

Macerate  with  the  alcohol  during  twenty-four  hours ;  then  add  the  wine  and 
leave  together  for  ten  days,  and  afterwards  filter. 

Extract  of  Eucalyptus. 

Eucalyptus  Leaves  (dry  and  cut)    .        .    1000  parts. 

Water 3000     „ 

Distil  to  obtain  the  essence.  Make  an  aqueous  extract  with  the  residue  in  the 
apparatus  and  to  this  add — 

Proof  Spirit 1000  parts. 

Filter ;  concentrate  this  alcohohc  solution  to  the  consistence  of  an  extract, 
and  when  cool  add  the  volatile  oil,  mixing  thoroughly. 

Fluid  Extracts  illustrative  of  Americau  Pharmacy.  Charles 
Umney.  {Fharm.  Joicrn.,  3rd  series,  iii.,  715.)  The  author  desires 
to  call  the  attention  of  pharmacists  in  this  country  to  the  fluid  ex- 
tracts as  prepared  according  to  the  last  edition  of  the  United  States 
Pharmacopoeia.  He  states  that  of  the  forty-six  there  enumerated 
(twenty-two  of  which  were  introduced  for  the  first  time),  he  had 
experimented  with  six,  the  selection  having  been  made  from  the 
drugs  in  daily  use  in  this  country,  viz.,  cinchona,  calumba,  ergot, 
rhubarb,  taraxacum,  pareira.  Percolation  was  the  m.ode  of  prepara- 
tion entirely  resorted  to  in  the  production  of  these  fluid  extracts, 
the  menstruum  being  a  novel  one  (at  any  rate  to  this  country),  a 
mixture  of  alcohol,  glycerin,  and  water.  The  proportions  might 
be  expressed  generally  as  about  50  per  cent,  of  alcohol,  20  per  cent, 
(fluid)  of  glycerin,  and  30  per  cent,  of  water ;  they  varied,  however, 
according  to  the  drug  to  be  operated  upon.  By  alcohol  was  in- 
tended a  spirit  of  wine  about  57*5  per  cent,  overproof  ('835),  a  little 
stronger,  in  fact  than  our  oflicinal  rectified  spirit,  and  nut  alcohol  as 
we  understand  it.  The  drug  having  been  brought  into  the  proper 
state  of  division,  it  is  moistened  with  a  portion  of  the  menstruum. 
And  here  he  would  remark  that  the  American  Pharmacopoeia  defines 
its  powders  by  giving  a  table  of  the  number  of  meshes  to  the  inch 
through  which  they  are  to  pass ;  for  instance,  the  powder  passed 
through  a  sieve  of  eighty  or  more  meshes  to  the  linear  inch  being 
designated  very  fine,  through  one  of  sixty  meshes  fine,  one  of  fifty 
meshes  moderately  fine,  one  of  twenty  meshes  coarse,  and  so  on. 
This  he  thought  the  compilers  of  our  British  Pharmacopcoia  might 
copy  with  advantage.  The  drug  was  then  allowed  to  stand  in  a 
moderately  warm  place  for  four  days,  the  rest  of  the  menstruum 
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then  added,  and  percolation  proceeded  with  as  slowly  as  possible  to 
call  it  percolation  at  all.  Displacement  of  this  menstruum  was  then 
carried  on  by  diluted  alcohol,  a  spirit  about  20  under  proof  (Sikes' 
hydrometer),  or  "941  sp.  gr.  Operating  upon  sixteen  troy  ounces 
of  the  drug,  the  first  fourteen  fluid  ounces  were  reserved,  the  re- 
maining percolate  of  ten  ounces  or  more  according  to  the  drug 
operated  on  was  evaporated,  one  ounce  of  glycerin  being  previously 
added.  This  being  reduced  to  two  fluid  ounces  was  mixed  with  the 
first  fourteen  ounces,  raaking  in  all  16  fluid  ounces,  equal  to  sixteen 
troy  ounces  of  the  drug,  corresponding  in  strength  very  nearly  to 
some  of  the  fluid  extracts  of  the  British  Pharmacopoeia.  As  far  as 
one  could  judge,  the  aim  of  the  American  pharmacists  had  been  to 
economize  alcohol,  labour,  a"nd  fuel,  of  course  not  losing  sight  of 
the  most  essential  points — reliability  and  stability  of  the  extracts 
themselves.  As  to  the  elegance  of  these  preparations,  he  was  per- 
sonally of  opinion  that  they  far  surpassed  the  fluid  extracts  of 
British  pharmacy,  as  prepared  by  several  aqueous  infusions  of  the 
drug,  and  concentration  by  evaporation.  He  might  add  that  the 
preparation  of  taraxacum  was  much  stronger  than  any  officinal  pre- 
paration of  the  same  root  in  our  Pharmacopoeia ;  it  was,  at  least,  ten 
times  the  strength,  as  far  as  the  weight  of  dry  taraxacum  root  it 
represents,  of  the  succus  taraxaci  of  the  British  Pharmacopoeia,  and 
has  therefore  a  more  decided  bitter  flavour. 

Aqueous  Fluid  Extract  of  Rhubarb.  Gr.  Bille.  (Amer.  Journ. 
Pharm.,  4th  series,  ii.,  483.)  Owing  to  the  disagreeable  tendency 
possessed  by  the  ordinary  fluid  preparations  of  rhubarb  to  precipi- 
tate on  their  addition  to  water  or  aqueous  fluids,  the  author  was  led 
to  attempt  the  preparation  of  an  aqueous  fluid  extract  which  did  not 
possess  this  property. 

Sixteen  troy  ounces  of  rhubarb  were  reduced  to  a  coarse  powder, 
moistened  with  eight  fluid  ounces  of  cold  water,  and  packed  gently 
into  a  cylindrical  percolator.  The  root  was  exhausted  with  cold 
water,  and  the  percolate  evaporated  by  means  of  a  water-bath  to 
twelve  fluid  ounces,  four  fluid  ounces  of  glycerin  were  then  added, 
and  the  whole  made  to  measure  a  pint.  Thus  prepared  it  has  a  dark 
reddish-brown  colour,  and  to  all  appearance  keeps  well,  having  at 
the  end  of  four  months  deposited  nothing.  It  has  a  less  disagree- 
able taste  than  the  officinal  fluid  extract,  and  is  sufficiently  active. 

In  order  to  determine  whether  the  water  had  extracted  all  the 
virtues  of  the  root,  the  residue  was  percolated  with  alcohol  (sp.  gr. 
•838)  till  it  dropped  through  colourless  (three  quarts)  ;  then  with 
two  quarts  of  diluted  alcohol;    and  finally,   with  water,   till  five 
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quarts  of  alcoholic  percolate  were  obtained.  This  was  divided  into 
two  equal  portions. 

One  portion  was  evaporated  over  a  water-bath  to  one  pint,  eight 
troy  ounces  of  sugar  added,  and  the  evaporation  continued  to  twelve 
ounces.  Drachm  and  half-oiince  doses  proving  ineffectual,  three 
fluid  ounces  were  taken  at  on<3e  without  any  result. 

From  the  second  portion,  the  preparation  of  aporetin,  pheaoretin, 
chrysophanic  acid,  and  erythroretin  was  attempted. 

The  alcoholic  percolate  was  evaporated,  by  means  of  a  water-bath, 
to  dryness;  this  dry  extract  (a),  moistened  with  a  little  water,  was 
introduced  into  a  properly  prepared  funnel  and  exhausted  with 
water.  This  aqueous  percolate  was  evaporated  to  dryness  by  means 
of  a  water-bath,  dissolved  in  a  small  quantity  of  alcohol,  and  treated 
with  ether  (&).  A  precipitate  (c)  was  produced,  which  was  sepa- 
rated by  filtration  and  treated  with  alcohol,  which  dissolved  only 
part  of  the  precipitate.  This  alcoholic  solution  was  again  carefully 
evaporated  to  dryness,  and  was  found  to  possess  all  the  properties 
of  phaeoretin,  behaving  like  it  to  water,  alcohol,  ether,  water  of 
ammonia,  and  giving  an  orange-yellow  precipitate  by  supersaturating 
the  ammoniacal  solution  with  hydrochloric  acid.  The  residue  of  the 
precipitate  (c),  which  was  insoluble  in  alcohol  (probably  aporetin), 
was  partly  soluble  in  water. 

The  ethereal  solution  (h),  from  which  the  precipitate  had  been 
obtained,  was  allowed  to  evaporate  spontaneously,  when  it  deposited 
small  crystals  of  a  beautiful  yellow  colour,  which  Were  collected  on 
a  filter.  They  yielded  with  water  of  ammonia  a  beautiful  carmine 
solution ;  with  nitric  acid,  slightly  heated,  a  dark  red  colour,  and 
on  the  addition  of  water  of  ammonia  a  violet  colour.  The  crystals 
dissolved  with  a  yellow  colour  in  ether.  The  carmine-coloured  solu- 
tion of  these  crystals  with  carbonate  of  potassa  solution  when  eva- 
porated changed  first  to  violet  and  then  to  blue.  All  these  reactions 
showed  without  doubt  that  the  crystals  were  chrysophanic  acid. 

The  ethereal  solution  (6),  after  it  had  ceased  to  deposit  crystals, 
was  evaporated,  by  moans  of  a  wator-bath,  to  dryness,  whereby  a 
reddish-brown  resin  (d)^  probably  erythroretin,  was  obtained,  for 
which  no  particular  reactions  have  been  given. 

The  residue  from  the  alcoholic  extract  (a)  was  treated  in  the  fol- 
lowing manner :  It  was  dried  in  an  evaporating  dish,  mixed  with 
alcohol  to  a  pasty  consistence,  and  exhausted  with  alcohol  in  a  fun- 
nel (e).  A  considcniblo  portion  of  this  residue  remained  undissolved, 
which  was  exhausted  with  cold  etiior  (/),  then  treated  in  a  flask 
with  hot  ether,  and  the  insoluble  portion  separated  by  filtration. 
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This  insoluble  portion  was  found  to  be  not  quite  soluble  in  hot 
alcohol,  but  entirely  so  in  water  of  ammonia  with  the  aid  of  a  gentle 
heat ;  the  solution  was  of  a  dark  brown  colour. 

The  alcoholic  percolate  (e)  was  evaporated,  by  means  of  a  water- 
bath,  to  a  syrupy  consistence,  and  then  treated  with  ether.  A  pre- 
cipitate was  produced,  which  was  separated  by  filtration,  and  again 
treated  with  alcohol,  which  dissolved  out  the  phaeoretin ;  the  aporetin 
which  remained  being  insoluble  in  alcohol.  The  ethereal  filtrate 
was  allowed  to  evaporate  spontaneously,  whereby  chrysophanic  acid 
separated  in  small  crystals.  When  the  ethereal  solution  ceased 
depositing  crystals,  evaporation  in  a  water-bath  yielded  a  soft,  fatty, 
resinous  mass  (g),  which  was  sparingly  soluble  in  cold  water,  more 
soluble  in  hot  water,  entirely  soluble  in  ether  and  alcohol. 

The  ethereal  percolate  (/)  was  allowed  to  evaporate  spontaneously, 
and  deposited  beautiful  crystals,  consisting  only  of  chrysophanic 
acid. 

To  determine  the  constituents  of  the  aqueous  extract,  a  few 
ounces  of  rhubarb  were  exhausted  with  cold  water,  the  percolate 
evaporated  over  a  water-bath  to  a  syrupy  consistence,  and  treated 
with  alcohol,  which  separated  the  extractive  matter ;  the  alcoholic 
solution  was  evaporated,  treated  with  alcohol,  and  again  evaporated 
three  times  to  separate  all  the  extractive  matter,  the  residue  was 
exhausted  with  water,  dissolved  in  alcohol,  and  this  solution  treated 
with  ether,  whereby  pheeoretin  and  a  small  portion  of  aporetin  were 
precipitated.  The  phaeoretin  was  separated  by  solution  in  alcohol. 
From  the  ethereal  solution  only  traces  of  chrysophanic  acid  and 
erythroretin  were  obtained,  the  latter  resin  having  no  fatty  appear- 
ance as  in  the  case  of  the  alcoholic  percolate  (g). 

Fluid  Extract  of  Valerian  containing  Glycerin.  M.  Bond. 
(A7ner.  Journ.  Pharm.,  4th  series,  iii.,  199.)  The  author  being  dis- 
satisfied with  this  preparation  when  made  according  to  U.  S.  P. 
with  stronger  alcohol,  was  induced  to  prepare  same  with  a  mixture 
of  alcohol,  glycerin,  and  water,  following  the  directions  given  in 
the  U.  S.  P.  for  making  that  class  of  fluid  extracts,  which,  when 
finished,  contain  four  ounces  of  glycerin.* 

After  obtaining  eighteen  fluid  ounces  of  percolate,  the  next  ounce 
passed  through  nearly  colourless,  and  devoid  of  the  odour  and  taste 
of  the  root,  showing  that  exhaustion  was  complete.     Having  re- 


*  The  author  has  omitted  to  state  in  how  much  fluid  the  four  ounces  of 
glycerin  is  contained ;  and  in  the  next  paragraph,  the  quantity  of  root  operated 
upon  is  not  given. — Ed, 
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served  the  first  fourteen  fluid  ounces,  one  ounce  of  glycerin  was 
added  to  the  remaining  four,  and  evaporated  to  two  fluid  ounces, 
and  mixed  with  the  reserved  portion,  a  fluid  extract  much  richer 
and  heavier  in  appearance,  possessing  a  more  powerful  and  much 
finer  odour  of  the  rhizome,  and  superior  in  every  way  to  the  ofiicinal 
alcoholic  preparation. 

"Valerian  in  "  moderately  fine  powder"  is  best  adapted  for  perco- 
lation. 

The  author  considers  that  this  mode  of  preparation  ofiers  three- 
fold advantages,  which  are — 

Its  cheapness  as  compared  with  the  alcoholic  formula ;  the  less 
amount  of  evaporation  required,  whereby  it  is  made  more  speedily 
and  with  less  trouble ;  and  lasfly,  the  superiority  of  the  preparation 
both  in  a  medicinal  and  pharmaceutical  point  of  view. 

Extract  of  Mangosteen.  By  M.  Gruppe.  (Zeitschrift.  alg. 
bst.  Apot.  Vereines,  1873,  p.  249.)  M.  Gruppe,  a  pharmacist  of 
Manilla,  has  prepared  an  antidysenteric  extract  from  the  fruit-rind 
of  the  Garcinia  Mangostana,  a  guttiferous  plant  growing  in  Madms 
and  the  Philippines.  It  is  stated  to  be  a  radical  remedy  for  dys- 
entery, chronic  diarrhoea,  and  catarrhal  maladies  of  the  chest, 
bladder,  and  urethral  canal.     It  acts  as  an  astringent. 

Extractum  Ferri  pomatum.  (Pharm.  Germ.)  The  juice  of  sour 
apples  is  saturated  by  digestion  with  powdered  iron,  and  the  filtered 
liquid  evaporated. 

Extractum  Malti.  (Pharm.  Germ.)  1  part  of  barley  malt  is 
macerated  for  three  hours  with  1  part  of  cold  water ;  4  parts  of 
water  are  then  added,  the  whole  digested  for  an  hour  at  a  tempera- 
ture not  exceeding  65°  C,  then  heated  to  boiling,  expressed  and 
strained.  The  clear  liquid  is  evaporated  with  constant  agitation, 
and  the  extract  preserved  in  a  cool  place. 

Ferrous  Mannate.  By  M.  Ghysen.  {V  Union  Phai'mcbceutique, 
xiv.  6.)  Desirous  of  finding  a  ferrous  preparation  which  could  be 
preserved  perfectly,  the  author  has  made  some  experiments  resulting 
in  the  a<loption  of  manna  as  the  best  intermediary.  The  method 
adopted  is  as  follows  : — 

75  grams  of  pure  crystallized  sulphate  of  iron  arc  pulverized,  and 
mixed  with  100  grams  of  manna  in  tears.  Then*80  grama  of  am- 
monia (sp.  gr.  '905)  are  added,  and  th(i  whole  triturated  so  as  to 
obt,ain  a  homogeneous  mixture.  120  grams  of  94"  alcobol  arc  then 
added  little  by  little,  and  the  mixture  separates  clearly  into  a  soft 
mass  floating  above  an  ammoniacal  liquor  which  is  rejected.  It  ia 
then  necessary  to  wash  the  product  with  180  grams  of  fresh  alcohol. 
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These  rejected  liquors  weigh  together  310  grams.  The  ferrous  pro- 
duct is  then  dried  rapidly  and  pulverized. 

The  proportions  given  above  yield  125  grams  of  mannate  in 
powder  of  a  beautiful  green  colour,  completely  unalterable  in  the 
open  air.  The  powder,  suspended  in  water^  imparts  to  it  a  green 
colour  without  dissolving.  Thrown  upon  a  filter  the  liquor  passes 
through  uncoloured.  The  liquid  mixture,  however,  oxidizes  with 
marvellous  rapidity,  and  the  liquor  turns  yellow  the  moment  a  por- 
tion of  the  iron  passes  into  solution.  Water,  therefore,  acts  upon 
it  injuriously  in  causing  the  iron  to  pass  to  the  ferric  state. 

Ammonia  was  chosen  instead  of  potash  or  soda,  in  order  to  elimi- 
nate easily  by  evaporation,  the  excess  of  alkali,  and  so  obtain  a 
product  exclusively  composed  of  man\ia  and  iron. 

As  a  ferruginous  preparation,  the  author  believes  this  mannate  to 
be  one  of  the  richest  in  regard  to  the  quantity  of  active  principle 
it  contains.  It  may  be  administered  in  powder  in  doses  of  from  a 
few  centigrams  to  a  gram,  or  in  pills,  for  which  the  following 
formula  has  given  a  good  result : — 

Powdered  Ferrous  Mannate     .         .         .      10  grams. 
Water .    150*      „ 

Make  into  pills  of  20  centigrams  each. 

The  mass  is  hard,  but  rolls  and  divides  easily.  The  pills  keep 
perfectly  well  without  being  covered. 

Ferrum  lodatum  Saccharatum.  (Pharm.  Germ.)  A  solution  of 
iodide  of  iron,  prepared  from  3  parts  powdered  iron,  10  parts  dis- 
tilled water,  and  8  parts  of  iodine,  is  filtered  upon  40  parts  milk 
sugar,  evaporated  to  dryness  and  powdered.  Contains  20  per  cent, 
of  ferrous  iodide. 

Ferrum  Oxydatum  Saccharatum  Solubile.  (Pharm.  Germ.)  20 
parts  of  solution  of  sesquichloride  of  iron  (sp.  gr.  1*480  to  1'484,  con- 
taining 48*5  per  cent,  anhydrous  ferric  chloride)  are  mixed  with  20 
parts  simple  syrup ;  40  parts  of  soda  solution  (sp.  gr.  1*330  to  1*334, 
containing  30  to  31  per  cent.  Na  H  0)  are  gradually  added,  and 
the  mixture  set  aside  for  24  hours.  The  clear  liquid  is  mixed  with 
300  parts  of  hot  distilled  water,  the  precipitate  washed  first  by  de- 
cantation,  afterwards  upon  the  filter,  and  allowed  to  drain.  After 
the  addition  of  90  parts  of  powdered  sugar,  the  precipitate  is  dried 
in  a  water-path,  and  enough  sugar  added  to  make  the  whole  weigh 
100  parts,  which  contain  ferric  oxide  equal  to  three  parts  of  metallic 
iron. 

*  The  amount  of  water  is  evidently  incorrect. — Ed. 
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It  is  a  reddish  powder,  of  a  sweet  and  slightly  ferruginous  taste, 
completely  soluble  in  five  parts  of  water,  the  solution  having  a  slight 
alkaline  reaction. 

Ferrum  Carbonicum  Saccharatum.  (Pharm.  Germ.)  Five  parts 
of  ferrous  sulphate  and  four  parts  bicarbonate  of  sodium  are  sepa- 
rately dissolved  in  hot  water,  the  solutions  mixed  and  the  air  exclu- 
ded. The  precipitate  is  washed  by  decantation,  then  mixed  with 
eight  parts  of  sugar,  evaporated  to  dryness  and  powdered.  It  con- 
tains 20  per  cent,  of  ferrous  carbonate. 

Glycerin  of  Belladonna.  A.  W.  Gerrard.  (Pharm.  Journ.,  3rd 
series,  iii.,  841.)     The  author  gives  the  following  formula: — 

p,    Extract  of  Belladonna 1  oz. 

Glycerin 1  fluid  oz. 

Mix  the  glycerin  gradually  with  the  extract  in  a  mortar. 

He  recommends  it  as  a  very  useful  preparation,  and  suggests  its 
addition  to  the  proposed  Appendix  of  the  British  Pharmacopoeia. 

Glycerin  of  Starch.  W.  Steffen.  (Archiv.  der  Pharm.,  April, 
1873,  322.)  Apart  from  the  question  of  the  consistence  of  glycerin 
of  starch,  and  of  the  few  difficulties  which  are  presented  in  its  pre- 
paration, it  has  been  proved  that  in  time  the  glycerin,  itself  sepa- 
rates and  the  consistence  of  the  preparation  becomes  quite  altered. 
This  is  a  source  of  annoyance  when  the  demand  is  but  small.  The 
following  represent  different  modes  of  making  this  preparation : — 

Hager  (Phaxm.  Manual)  Glycerin  5j=^*^    ^• 

Starch  2S 

German  Pharmaoopoeia  .    Distilled  Water  1>  =  1  to    5^. 

Glycerin  10  3 

British  Pharmacopoeia    .  Glycerin    s]^^*''    ^• 

French  Pharmacopoeia  .  GlyS  I5]  =1  *^  ^^• 

However  much  these  formulas  may  differ  in  the  proportions  employed, 
those  which  do  not  contain  water  are  the  most  durable. 

The  author,  however,  recommends  the  following  formula  for  the 
preparation  of  glycerin  of  starch,  which  he  says  has  been  kept  for 

years. 

Part*  by  weight. 
Arrowroot  Starch         .        .        .        •     1  ^      i  ;„  on 
Pure  Glycerin lyj-iin/u. 

Rub  the  starch  to  a  fine  powder,  mix  it  cold  with  tlio  glycerin,  and 
warm  it  over  an  open  fire,  keeping  it  well  stirred,  in  a  porcelain  dish ; 
in  a  few  minutes  a  clear  and  durable  salve  of  a  good  consistenco 
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will  be  obtained,  which  can  be  preserved  for  months  without  in- 
jury. ■ 

If  well  stirred  it  will  not  burn,  but  can  be  heated  even  until  dis- 
tillation of  the  glycerin  takes  place.  This  preparation  can  be 
mixed  with  every  medicinal  substance,  either  in  powder  or  in  con- 
centrated solution,  in  glycerin,  in  water,  or  in  alcohol.  Also  with 
every  other  kind  of  ointment,  a  few  drops  of  fatty  oil  being  neces- 
sary in  the  last  instance. 

Glycerite  of  Ginger.  J.  B.  Moore.  (Chicago  Pharmacist,  vi. 
172.)  The  author  recommends  this  preparation  as  being  on  the  one 
hand  free  from  alcohol,  and  therefore  better  suited  to  domestic  use 
than  "  tincture  of  ginger,"  and  on  the  other  hand,  as  being  superior 
in  point  of  strength  and  flavour  to  "syrup  of  ginger."  It  mixes  in 
all  proportions  with  water  or  syrup  without  precipitation  or  tur- 
bidity. 

The  following  is  the  formula  and  process  for  its  preparation  : — 

P>    Ext.  Zingib.  fluid,  pur ^i. 

Magnes.  Carb 5x. 

Glycerin fl  5xvi. 

Aquae q.  s. 

Mix  the'  glycerin  with  an  equal  measure  of  water.  Triturate  the 
fluid  extract  of  ginger  thoroughly  with  the  magnesium  carbonate. 
Then  add  verij  gradually,  and  with  constant  rubbing,  one  pint  of  the 
glycerin  and  water,  and  strain  the  mixture  through  muslin,  with 
strong  expression.  Rub  the  residne  with  the  remaining  part  of  the 
menstruum.  Transfer  to  a  half-gallon  bottle  containing  the  liquid 
first  expressed,  and  shake  the  whole  vigorously  together.  Lastly, 
filter  through  paper,  and  add  water  to  32  fluid  ounces. 

Infusum  Sennae  Compositum.  Vienna  Draught.  (Pharm.  Germ.) 
Two  parts  of  cut  senna  are  treated  for  five  minutes  with  12  parts 
of  hot  water ;  dissolve  in  the  expressed  infusion  2  parts  of  Rochelle 
salt  and  3  parts  of  small  flake  manna,  and  strain.  The  whole  weighs 
15  parts. 

Hypodermic  Injections.  M.Adrian.  (Pharm.  Jour  n.,Srdserie3f 
iii.,  2,  from  Journ.  Pharm.  Ghim.,  4th  series,  xvi.,  288.)  The 
author  remarks  that  in  the  preparation  of  a  solution  for  hypodermic 
injection,  the  choice  between  the  normal  alkaloid  and  its  salts  is  not 
an  indifierent  one.  The  importance  of  this  is  seen  when  it  is  con- 
sidered that  the  chemical  constitution  of  the  salt  of  the  alkaloids 
assigns  to  them  a  sensibly  different  proportion  of  the  active  princi- 
ple that  is  employed ;  a  clear  definition  is  therefore  required  of  the 
relationship  between  the  alkaloid  and  its  salts. 
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From  the  following  table  it  will  be  seen  tbat  one  gram  of  the 
acetate  of  morphia  contains  10  centigrams  more  morphia  than  the 
same  weight  of  the  sulphate,  and  a  similar  difference  exists  between 
the  hydrochlorate  and  sulphate  of  strychnia. 


Crystallized 

Water  necessary 

One  gram  of —                           alkaloids. 

for  solution. 

Hydrochlorate  of  Morphia  contains     0-80 

20 

Sulphate  of  Morphia       .         .         .    0-76 

10 

Acetate  of  Morphia          .         .         .     0-86 

5 

Sulphate  of  Strychnia     .        .         .     0-75 

10 

Hydrochlorate  of  Strychnia    .        .    0-83 

8 

Owing  to  the  greater  solubility  of  the  salts,  preference  is  gene- 
rally given  to  them  over  the  alkaloids.  But  the  preparation  of  the 
solutions  is  not  always  so  easy  as  at  first  sight  appears,  sometimes 
the  employment  of  heat  is  necessary,  and  again  the  addition  of  a 
fresh  quantity  of  acid  may  be  requisite.  It  is  rarely,  too,  that  the 
solution  does  not  require  filtering.  But  what  then  happens  ?  The 
filter  absorbs  some  of  the  liquid;  and  though  it  be  carefully  washed, 
there  is  no  proof  that  the  whole  of  the  active  principle  is  carried 
off  in  the  washing,  so  that  the  result  is  that  a  weaker  solution  is 
obtained  from  the  filter  than  was  originally  poured  into  it.  (The 
author  is  engaged  in  further  experiments  on  this  part  of  the  sub- 
ject.) 

Solutions  prepared  for  hypodermic  injection  do  not  keep  well,  and 
experiments  by  the  author  have  led  to  the  following  deductions : — 

Solutions  of  atropia  and  codeia  decompose  more  readily  than  the 
others,  especially  if  made  with  cold  rather  than  with  boiling  dis- 
tilled water.  Liquids  containing  the  alkaloids  dissolved  with  the  aid 
of  sulphuric  acid  are  preserved  better  than  those  in  which  hydro- 
chloric acid  is  used.  Finally,  solutions  containing  one  fifth  of  their 
total  volume  of  glycerin  may  be  kept  a  long  time  without  undergoing 
decomposition. 

Based  upon  these  considerations,  the  author  has  been  led  to  con- 
sider the  following  conditions  to  be  desirable  in  the  preparation  of 
liquids  for  hypodermic  injections. 

(1.)  To  use  exclusively  alkaloids  of  vegetable  origin  in  a  state  of 
parity.  These  are  always  well  defined,  stable,  and  uniform  in  compo- 
sition, while  their  salts  vary  with  the  equivalent  of  the  acid  which 
is  used  in  their  formation,  and  according  also  as  they  contain  more 
or  less  water  of  crystallization. 

(2.)  To  use  as  a  vehicle  boiled  distilled  water,  containing  20  per 
cent,  of  glycerin. 
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(3.)  To  give  the  preference  to  sulphuric  acid,  diluted  in  the  pro- 
portion of  one  of  acid  to  ten  of  water,  above  all  other  acids. 

(4.)  To  substitute  measurement  by  volume  for  measurement  by 
weight. 

Mode  of  Operation.  After  having  verified  the  purity  of  the  alka- 
loid, reduce  it  to  powder,  and  weigh  a  quantity  corresponding  to  a 
determined  volume.  Place  the  powder  carefully  in  a  graduated 
flask  holding  10,  20,  50,  or  100  cubic  centimetres.  After  having 
added  some  drops  of  glycerined  water  to  suspend  the  powder,  the 
acid  is  poured  in  of  the  strength  indicated  above.  The  solution 
may  be  made  in  the  cold,  but  more  often  it  is  necessary  to  raise  the 
temperature  a  little  in  order  to  accomplish  it.  When  the  solution 
has  cooled,  it  must  be  made  up  to  the  necessary  volume  with  the 
glycerined  water.  Solutions  may  be  prepared  by  these  simple  means 
that  will  be  clear  and  of  uniform  composition,  and  have  the  advan- 
tage of  keeping  a  long  time  without  alteration.  This  result  having 
been  recognized,  it  remains  only  to  indicate  a  formula  which  will 
enable  the  medical  man  to  know  the  quantity  of  alkaloid  contained 
in  the  solution,  so  that  he  may  vary  the  dose  at  his  will.  The 
following  proportions  appear  to  the  author  to  be  the  most  suit- 
able : — 

Morphia 1  gram. 

Sulphuric  Acid  (10  per  cent.)       .         .      2-50  grams. 
Distilled  Water  containing  20  per  cent. 

of  Glycerin     .         .         .         .  q.  s.  to  make  100  c.c. 

If  the  syringe  be  gauged  to  one  centimetre,  and  it  require  twenty 
half  turns  to  empty  it,  then  each  half  turn  will  equal  one  half  of  a 
milligram.  By  augmenting  the  proportion  of  the  morphia  and  that 
of  the  acid,  without  changing  the  total  volume,  solutions  containing 
one  to  two  milligrams  to  the  half  turn  may  easily  be  obtained.  If 
necessary,  the  quantity  may  be  increased  to  ten  grams  to  the  hundred 
cubic  centimetres,  but  when  the  solutions  are  too  concentrated  they 
crystallize,  and  the  composition  of  the  liquid  is  thus  modified. 
The  formula  for  codeia  is  as  follows : — 

Crystallized  Codeia 1  gram. 

Sulphuric  Acid  (10  per  cent.)       .         .         1-50     ,, 
Distilled  Water  containing  20  per  cent. 

of  Glycerin      .         .         .         q.  s.  to  make  100  c.c. 

Each  half  turn  of  a  syringe  gauged  to  one  cubic  centimetre  will 
correspond  to  half  a  milligram. 

The  other  alkaloids  may  be  treated  in  a  similar  manner. 
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The  following  are  the  approximative  quantities  of  sulphuric  acid 
required  to  dissolve  one  gram  of  the  substances  named : — 

Alkaloids,  Acid. 

Aconitine  (Duquesnel)     ....  1      gram. 

Atropia 2-50     ,, 

Narceia 7'50     „ 

Strychnia 2-50     „ 

Veratria 2*60     ,, 

The  author  gives  the  following  formula  for  the  preparation  of  hypo- 
dermic injections  of  the  crystallized  digitalin  of  M.  Nativelle, 
although  he  does  not  think  that  digitalin  should  be  used  in  this 
manner,  since  it  causes  intense  irritation. 

CrystalUzed  Digitalin  ...  1  centigram. 

Alcohol  (95  per  cent.)  ...  5  cubic  centim. 
Dissolve  and  add 

Distilled  Water    ....  5  cubic  centim. 

One  cubic  centimetre  will  contain  one  milligram  of  crystallized 
digitalin ;  by  dissolving  two  centigrams  of  digitalin,  each  cubic 
centimetre  will  contain  two  milligrams. 

Solutions  for  Hypodermic  Injections.  M.  Constantin  Paul. 
(Jj  Union  Fharmaceutique,  xiv.,  48,  and  Fharm.  Journ.,  Svd  series, 
iii.,  802.)  In  the  early  period  of  the  employment  of  the  subcuta- 
neous method  of  administering  medicines,  the  substances  most 
ordinarily  so  used  were  morphia  and  atropia, — or  rather  the  hydro- 
chlorate  of  morphia  and  the  sulphate  of  atropia, — which  were  dis- 
solved simply  in  water.  These  solutions,  once  prepared,  sometimes 
remained  on  hand  a  considerable  time,  in  consequence  of  the  small 
quantity  used  at  each  operation,  but  it  was  soon  noticed  that  they 
easily  underwent  change.  Dr.  Bourdon  found  that  a  solution  of 
hydrochlorate  of  morphia,  which  had  been  kept  for  some  time,  had 
lost  so  much  of  its  activity  that  he  was  able  to  inject  equal  to  four 
centigrams  of  the  hydrochlorate  without  producing  the  physiological 
effects  to  be  expected  from  such  a  dose.  The  solution  was  therefore 
analysed  by  M.  Delpecb,  who  found  that  it  had  lost  one  half  of  its 
proportion  of  morphia.  In  point  of  fact,  the  solution  had  become 
turbid  through  a  confervoid  growth,  necessitating  filtration.  In  a 
solution  of  sulphate  of  quinine  also  the  growth  had  appeared,  and 
M.  Delpech  found  that  a  portion  of  the  salt  had  disappeared.  Dr. 
Bourdon  attributed  the  weakening  of  the  solutions  to  two  causes : — 
(1)  That  the  confervoid  filaments  act  a  similar  part  to  threads  placed 
in  supersaturated  solutions  in  influencing  the  formation  of  crystals, 
and  this  especially,  as  these  solutions  are  nsaally  concentrated  and 
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SO  predisposed  to  crystallization ;  (2)  That  the  confervoid  growth 
has  the  property  of  decomposing  to  a  certain  extent  the  medicaments 
under  such  circumstances.  M.  Gubler  has  recognized  the  conferv89 
present  in  n  sulphate  of  atropia  solution  as  belonging  to  the  genera 
Leptomitus  and  Sygrococis. 

Since  water,  distilled  and  undistilled,  proved  a  bad  medium  for 
preserving  solutions  intended  for  hypodermic  injection,  it  became 
necessary  to  seek  a  liquid  less  liable  to  change,  and  Messrs.  Gubler 
and  Delpech  tried  the  distilled  eucalyptus  water.  This  preparation 
could  be  preserved  much  longer,  l3ut  did  not  give  complete  satisfac- 
tion. The  author  has  employed  a  liquid  prepared  by  M.  Adrian, 
consisting  of — 

Water        .        ....        ..        .        -    85  parts. 

Alcohol      .        .        .       ......     10     „ 

Glycerin    . 5     ,, 

This  liquid  he  has  found  to  be  not  more  irritating  than  simple 
water,  and  capable  of  being  kept  for  a  moderate  time,  but  still  it 
permits  the  development  of  the  confervce.  It  is  also  necessary  to 
remark  that  this  vegetation  shows  itself  with  a  variable  intensity 
according  to  the  salt  used,  even  when  the  vehicle  is  the  same. 

The  solution  which  changes  most  readily  is  that  containing  hydro- 
chlorate  of  narceia;  a  layer  of  confervse  develops  on  the  surface, 
causing  the  formation  of  very  small  crystals  appearing  like  a  powder. 
The  same  solution  acidified  by  hydrochloric  acid  precipitates  fine 
crystalline  needles,  but  the  confervas  are  not  developed.  The  solu- 
tion next  in  order  of  stability  is  that  of  bisulphate  of  quinine,  in  the 
lower  part  of  which  float  large  flocks  of  mould.  Then  follow  the 
solutions  of  sulphate  of  atropia  and  hydro  chlorate  of  morphia,  which 
only  develop  a  small  proportion.  Acetate  of  aconitia  is  scarcely 
altered.  Solutions  of  hydrochlorate  of  quinine,  sulphovinate  of 
quinine,  sulphate  of  strychnia,  and  nitrate  of  veratria  remain  without 
change. 

Digitalin  dissolved  in  alcohol  is  perfectly  preserved,  as  is  also 
sulphate  of  morphia  dissolved  in  glycerin.  The  author,  therefore, 
adopts  by  preference  glycerin  as  a  solvent,  as  being  a  neutral  liquid 
and  easily  preserved  without  change.  He  also  considers  it  to  be  of 
all  the  liquids  that  which  approaches  nearest  in  composition  to  the 
subcutaneous  cellular  tissue. 

Experience  has  proved  to  M.  Paul  that  it  is  necessary  to  use  great 
precision  in  apportioning  the  quantities  for  subcutaneous  injections  ; 
neglect  of  this  precaution  he  has  known  to  lead  to  several  accidents 
calculated    to    bring  discredit  upon  this  method  of  administering 
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medicines.  One  difficulty  occurs  in  the  varying  sizes  of  tlie  syringes 
used.  The  plan  adopted  by  him  for  securing  his  object,  is  to  weigh  the 
syringe  when  full  of  the  solvent  and  again  when  empty,  the  differ- 
ence showing  the  capacity  of  the  syringe.  The  number  of  half- turns 
of  the  piston  necessary  to  empty  the  syringe  is  then  counted,  and 
the  same  number  of  milligrams,  or  other  definite  quantity,  of  the 
drag  added  to  the  quantity  of  solvent  representing  the  capacity  of 
the  syringe.  Each  half-turn  of  the  piston  will  then  represent  a 
definite  quantity,  only  limited  by  the  solubility  of  the  drug.  For 
instance,  suppose  that  the  syringe  contains  1*17  grams  of  water,  and 
the  piston  requires  twenty-one  half-turns.  If  twenty-one  milligrams 
of  the  drug  be  added  to  1"17  grams  of  water,  each  half- turn  will 
represent  one  milligram  of  the  medicament.  The  formula  will  then 
be  to  put  into  the  quantity  of  solvent  representing  the  capacity  of  the 
syringe  as  many  milligrams  or  other  definite  quantity  of  the  drug  as 
there  are  half- turns  of  the  piston. 

The  strengths  of  the  solutions  used  by  M.  Constantin  Paul  are  as 
follows : — 

Sulphate  of  Atropia        .     i  millgr.  to  the  half-turn. 
Hydrochlorate  of  Narceia     1       ,,  i, 

Hydrochlorate   of  Codeia     1       „  ,t 

Sulphate  of  Strychnia     .     1       „  ,r 

Hydrochlorate  of  Morphia    2       ,,  ,, 

Hypodermic  Injection  of  Alkaline  Chloro-Albnminate  of  Mercury. 
By  M.  Staub.  (Journ.  Pharm.  Chim.,  4th  series,  xvii.,  382.) 
M.  Staub  has  given  this  name  to  a  mercurial  compound  which  he 
proposes  to  employ  for  hypodermic  injection  in  the  treatment  of 
syphilis.  The  following  is  the  theory  of  the  reaction.  Bichloride 
of  mercnry  is  precipitated,  as  is  known,  by  albumen,  but  this  pre- 
cipitate is  redissolved  by  an  alkaline  chloride.  When  a  solution  of 
corrosive  sublimate  is  injected  under  the  skin,  the  first  effect  is 
to  precipitate  the  mercurial  salt;  but  being  found  in  presence  of  an 
alkaline  chloride  it  redissolves  and  loses  nothing  of  its  efficacy. 
The  following  is  the  formula  given  by  the  author  : — 

Bichloride  of  Mercury    ....     l-2ii  grams. 
Chloride  of  Ammonium .         .         .         .     1*25      „ 
Chloride  of  Sodium        ....     4*15      ,, 
Distilled  Water       ....         125-00      „ 

Dissolve  and  filter.     Then  take — 

White  of  Egg 1 

Water 100  gnuns 

for  125  grams  of  liquid.     Mix  the  two  solutions  and  filter. 
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One  gram  of  this  solution, — snfficient  to  fill  a  Pravas  syringe, — 
represents  five  milligrams  of  bichloride  of  mercury. 
Hypodermic  Solution  of  Morphia  preserved  hy  Sulphurous  Acid. 

In  the  Amer.  Journ.  Pharm.,  1873,  200,  appears  a  letter  from 
Professor  Johnston  to  Mr.  Jennings,  having  reference  to  the  fact  that 
he  had  found  that  some  Magendie's  morphia  solution,  prepared  for 
him  by  Mr.  Jennings,  and  to  which  3  to  5  drops  of  sulphurous  acid 
had  been  added  to  the  ounce,  was  quite  clear  and  free  from  any 
fungous  formation  at  the  end  of  a  month. 

Professor  Johnston  thinks  it  a  great  advantage  that  a  good  supply 
of  this  solution  for  hypodermic  use,  may  be  prepared  and  kept  ready 
for  a  long  time.  He  has  found  in  practice  that  this  solution  proves 
as  little  painful  as  the  ordinary  one  of  Magendie,  and  but  little  more 
so  than  the  simple  watery  solution. 

Hypodermic  Injection  of  Ergotin.  Dr.  Hildebrandt.  (Brit. 
Med.  Journ.,  1872,  ii.,  12.)  The  author,  writing  to  the  Berliner 
JcUn.  Wochenschr.,  recommends  a  hypodermic  injection  of  ergot 
in  cases  of  uterine  fibroid  tumours.  The  solution  he  employs  con- 
sists of  3  parts  of  an  aqueous  extract  of  ergot  in  7f  parts  each  of 
distilled  water  and  glycerin.  He  finds  that  the  use  of  this  solution 
is  unattended  with  pain,  and  is  not  followed  by  suppuration.  The 
general  result  of  the  injections  has  been  a  diminution  of  the 
tumours. 

Castor  Oil  Soap  in  Soap  Liniment.*  L.  E.  Say  re.  (Amer- 
Journ.  Pharm.,  4th  series,  ii.,  529.)  The  author  suggests  this  soap 
for  the  preparation  of  soap  liniment,  to  meet  the  acknowledged 
difficulty  experienced  when  this  preparation  is  made  from  Castile 
or  other  ordinary  commercial  soap,  owing  to  deposition  which  takes 
place  in  cold  weather. 

The  author's  attention  was  first  directed  to  this  soap  by  a  paper 
by  F.  M.  Rimmington  (Pharm.  Journ.,  3rd  series,  i.,  682,  and  Year- 
Booh  Pharmacy,  1871,  393),  who  recommends  its  introduction  into 
the  list  of  pharmaceutical  preparations  as  a  pure  medicinal  soap.  It 
has  a  yellowish- white  colour,  is  free  from  smell,  and  is  quite  soluble 
in  cold  alcohol,  its  spirituous  solution  remaining  unchanged  even  at 
a  very  low  temperature. 

To  test  its  merits,  a  preparation  of  soap  liniment  was  made  from 
it,  which,  when  subjected  to  a  low  temperature  (32°  P.),  remained 

*  A  paper  in  the  Pharm.  Journ.,  2nd  series,  xi.,  415,  suggests  the  employment 
of  almond-oil  soap  for  making  soap  liniment ;  and  in  the  Arch,  de  Pharm.,  G. 
H.  Barkhausen  suggests  the  employment  of  a  pure  potash  soap  for  the  same 
purpose. — Ed. 
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perfectly  transparent,  while  the  officinal  preparation  became  quite 
thick. 

A  soap  containing  a  large  proportion  of  oleic  acid  as  compared  to 
stearic  and  palmitic  acids,  is  evidently  the  most  suitable  for  liquid 
saponaceous  preparations,  and  castor  oil  appears  to  the  aathor  to 
fulfil  these  conditions. 

The  Preparation  of  Spirit  of  Soap,  Fluid  Opodeldoc,  and  Medi- 
cinal Soap.  G.  H.  Barkhausen.  (Arch,  der  Pharm.,  January, 
1873,  18.)  Bonis  informs  us  in  a  valuable  work  on  the  theory  of 
soap  making,  that  by  treating  stearin  with  2  eq.  of  K  0  dissolved 
in  alcohol,  2  eq.  of  potassium  stearate  and  1  eq.  of  stearic  ether  will 
be  formed,  with  the  separation  of  glycerin.  As  all  natural  fats  are 
considered  as  triglycerins,  that  is,  as  consisting  of  3  eq.  of  acid  to 
1  eq.  of  oxide  of  glyceryl,  it  follows  that  all  triglycerins  when 
treated  with  alcoholic  potash  will  give  similar  results. 

If  instead  of  using  2  eq.  of  K  0  in  alcoholic  solution  as  above, 
stearin  were  boiled  with  3  eq.  of  K  0  in  aqueous  solution,  a  neutral 
soap  would  likewise  be  obtained,  but  in  this  case  half  as  much  K  0 
again  would  have  been  used.  In  like  manner,  the  conversion  of  any 
fat  into  soap  requires  half  as  much  K  0  again  if  it  be  employed  in 
aqueous  instead  of  alcoholic  solution. 

The  author  saponified  olive  oil  with  10"38  per  cent,  of  Na  0  dis- 
solved in  absolute  alcohol,  this  is  the  maximum  quantity  for  pro- 
ducing a  neutral  soap.  In  the  same  way  olive  oil  was  saponified 
with  24  per  cent,  of  Na  0  dissolved  in  water,  when,  after  separating 
the  soap  by  means  of  Na  CI,  there  remained  in  the  ley  8*75  per  cent, 
of  Na  O,  indicating  that  15*25  per  cent,  had  been  consumed  in  the 
production  of  the  soap.  By  longer  boiling,  which  is  necessary  in 
the  preparation  of  the  soap  with  aqueous  alkali,  the  author  con- 
siders he  would  have  come  nearer  to  the  mixture  10'38+5*19  =  15'5  7 
per  cent,  of  Na  0. 

The  soap  prepared  with  10*38  per  cent,  of  Na  0  (dissolved  in 
absolute  alcohol)  contains  \  less  alkali  than  that  prepared  with  water, 
and  is  to  be  considered  as  consisting  of  2  eq.  of  sebate  of  soda  and 
1  eq.  of  sebacic  ether.  The  soaps  prepared  with  15*76  of  K  0  and 
10*38  of  NaO  respectively  are  easily  decomposed  by  warming  them 
with  water  and  excess  of  alkali,  inasmuch  as  the  latter  becomes  sub- 
stituted for  the  ether. 

Olive  oil  will  form  soap  with  16*5  per  cent,  of  K  0  or  11*0  per  cent, 
of  NaO  in  alcoholic  solution  at  100°  C. ;  it  will  form  soap  with  18*6 
per  cent,  of  K  0  or  120  per  cent,  of  NaO  in  alcoholic  solution  at 
100°  C.  by  the  after  addition  of  water  and  boat ;  but  it  will  not  form 
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soap  with  less  than  25  per  cent,  of  K  O  or  16  per  cent,  of  Na  0  if 
nsed  in  aqueous  solution.  The  mode  of  preparing  spirit  of  soap, 
fluid  opodeldoc,  and  medicinal  soap  will  therefore  be  as  follows : — 

(1.)  Spirit  of  Soap. 

R    Olive  Oil 100  parts. 

Filtered   Solution   of  Caustic  Potash  in 

Alcohol,  containing  16-5  parts  of  K  0  .  300     „ 

Spirits  of  Wine 260     „ 

Eose  Water 350    „ 

The  oil  is  dissolved  in  the  alcoholic  solution  of  potash  at  100°  C. 
and  digested  for  one  hour,  the  other  ingredients  are  then  added. 

(2.)  Fluid  Opodeldoc. 

R    Olive  OU 100  parts. 

Filtered   Solution  of  Caustic  Potash  in 

Alcohol,  containing  16-5  parts  of  KO  .  300  ,, 

Spirits  of  Wine 600  „ 

Water 400  „ 

Camphor          .         -        .         .         .         .  25  „ 

Oil  of  Thyme 5  „ 

Oil  of  Kosemary      .         .        .         .         .  10  ,, 

Spirits  of  Sal-ammoniac  .        .         .         .  14  ,, 

Prepare  as  directed  for  spirit  of  soap. 

(3.)  Medicinal  Soap. 

^    OUve  OU 100  parts. 

Filtered  Solution  of  Caustic  Soda  in  Al- 
cohol, containing  12  parts  of  Na  O        .     150     „ 

After  the  solution  at  100°  C.  has  taken  place,  from  200  to  300 
parts  of  water  are  added,  and  the  soap  is  dried  over  a  vapour-bath. 

All  three  preparations  of  course  contain  glycerin ;  in  the  first  two 
it  is  no  detriment,  while  in  the  last  it  may  be  useful  as  tending  to 
prevent  the  soap  turning  rancid,  as  ordinary  soap  is  well  known 
to  do. 

Linimentum  Ammonii  lodidi.  Under  this  title  the  Druggists' 
Circular  publishes  a  formula  which  has  been  prescribed  for  many 
years  by  New  York  practitioners,  and  formerly  known  as  Rourke's 
Iodine  Liniment : — 


Iodine 

Alcohol 

Camphor 

Oil  of  Lavender,  Oil  of^Rosemary,  each 
Solution  of  Ammonia    ,        .        .         . 


gr.  XV. 
5viij- 

5i. 
5i- 
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The  liniment  soon  becomes  of  a  pale  straw  colour,  and  is  free  from 
the  objections  of  being  either  greasy  or  soapy. 

Liquor  Natri  Carbolici.  (Pharm.  Germ.)  Pure  carbolic  acid  5 
parts,  solution  of  caustic  soda  (sp.  gr.  1-330  to  1*334)  1  part,  distilled 
water  4  parts. 

Liquor  Seriparus.  Liquid  Rennet.  (Pharm.  Germ.)  3  parts 
of  the  mucous  membrane  of  fresh  calf's  rennet  macerated  for  three 
days  in  26  parts  of  white  wine,  1  part  of  table  salt  being  added. 

Magnesiae  Citrica  Efifervescens.  {Pharm.  Germ.)  Carbonate  of 
magnesia  25  parts,  and  citric  acid  75  parts,  are  triturated  with  a 
little  water  to  a  thick  pulp,  which  is  dried  at  a  temperature  not 
higher  than  30°  C.  (86°  F.).  14  parts  of  this  powder,  13  parts  bicar- 
bonate of  soda,  6  parts  citric  acid,  and  3  parts  of  powdered  sugar 
are  thoroughly  mixed;  the  mixture  is  moistened  with  sufficient 
alcohol,  and  rubbed  through  a  tinned  iron  sieve,  so  that  a  coarsely 
granular  powder  is  obtained,  which  is  dried  in  a  moderately  warm 
place. 

Magnesiae  Lactlca,  Lactate  of  Magnesia  (Pharm.  Germ.),  is  ob- 
tained by  saturating  lactic  acid,  sp.  gr.  1*34,  previously  diluted  with 
ten  parts  of  water,  with  carbonate  of  magnesia,  and  evaporating  the 
filtrate  to  crystallization. 

Granulated  Effervescing  Vichy  Salt.  C.  L.  Mitchell.  (Amer. 
Joum.  I^harm.,  4th  series,  iii.,  59.)  For  the  past  few  years  the  atten- 
tion of  pharmacists  has  been  drawn  to  a  class  of  preparations  known 
by  the  name  of  granular  effervescing  powders.  They  are  principally 
of  English  manufacture,  although  some  few  are  made  in  America, 
and  are  intended  to  be  used  as  substitutes  for  the.  mineral  waters  so 
much  in  vogue,  and  to  possess  the  advantages  of  small  bulk  and 
stability.  The  granular  effervescing  Vichy  salt,  or  Vichy  powder,  is 
the  most  unreliable  of  these,  generally  becoming  discoloured  after 
being  exposed  to  the  atmosphere  for  a  short  time.  By  the  following 
formula  it  can  be  made  so  as  to  be  free  from  this  objection  and  keep 
perfectly  white : — 


Dry  Bicarb.  Soda     . 

.    5vij 

„     Powd.  Sugar     . 

5xiij88 

„    Precip.  Garb.  Lime  . 

grs.  252 

„    Garb.  Magnesia 

„    64 

„    Garb.  Iron  Sach. 

M    60 

„    Chloride  Sodium 

.      5ij 

„     Sulphate  Soda  . 

.      5ij- 

Powd.  Citric  Acid     . 

•      3» 

Mix  all  the  articles  well  together ;  powder,  and  pass  several  times 
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tlirongli  a  No.  60  sieve.  Then  moisten  the  powder  with  f  ^iijss. 
stronger  alcohol,  to  render  it  slightly  damp  and  adherent,  and  then 
granulate  through  a  No.  8  sieve.  Dry  the  granules  at  a  tempera- 
ture not  exceeding  120°  F.,  and  sift  through  No.  8  sieve.  Bottle 
and  keep  dry. 

A  sample  of  Vichy  salt  prepared  in  this  manner  remained  per- 
fectly white  after  being  exposed  for  over  two  months. 

Mixtnra  (Aqua)  vulneraria,  acida  s.  Thedenii.  (Pharm.  Germ.) 
Vinegar,  6  parts  ;  68  per  cent,  alcohol,  3  parts  ;  dilute  sulphuric  acid 
(sp.  gr.  1'113-1-117),  1  part ;  purified  honey,  2  parts.    Mix  and  filter. 

Mixtura  oleoso-balsamica,  s.  Balsamum  vitsB  Hoffmanni.  (Pharm. 
Germ.)  3  parts  of  balsam  of  Peru,  1  part  of  each  of  the  volatile 
oils  of  lavender,  cloves,  Chinese  cinnamon,  thyme,  lemon,  mace,  and 
orange  flowers,  240  parts  of  90  per  cent,  alcohol. 

Oleate  of  Mercury  and  Morphia.  C.  Rice.  (Amer.  Journ. 
Pharm.,  4th  series,  iii.,  1.)  This  combination,  suggested  by  Professor 
J.  Marshall,  though  in  considerable  demand,  ofiers  some  difficulty  in 
preparation,  owing  either  to  the  character  or  quality  of  the  solvent, 
or  the  mode  of  manipulation. 

In  using  pure  oleic  acid  (to  which  the  only  objection  is  its  high 
price)  there  is  no  difficulty,  the  oxide — both  the  red  and  yellow 
varieties — being  completely  soluble  in  it,  with  but  little,  if  any, 
reductioD  to  the  metallic  state.  This  is  not  the  case,  however,  with 
the  commercial  acid,  which  requires  a  greater  degree  of  heat  than 
the  pure  acid  to  effect  the  solution,  while  some  of  the  oxide  is 
reduced  to  the  metallic  state,  the  quantity  being  in  direct  propor- 
tion, as  might  have  been  anticipated,  to  the  degree  of  temperature. 

192  grains  of  mercuric  oxide  were  heated  with  ten  times  their 
weight  of  oleic  acid,  with  the  following  results  : — 


At  300°  F.,  amount  of  reduced  Hg.  . 

.  175  grains. 

At  280°  F. 

.  152 

At  212°  F. 

.     69 

At  200°  F. 

•    35 

Between  200°  and  180°  F.,  the  amount  of  reduction  varied  be- 
tween 20  and  40  grains,  according  to  shorter  or  longer  exposure  to 
heat ;  the  author  has  been  unsuccessful  in  effecting  solution  without 
reduction.  This  makes  it  necessary  to  estimate  the  strength  of  each 
fresh  lot  of  solution. 

A  uniform  strength  of  6  per  cent,  of  mercuric  oxide,  and  2  per 
cent,  of  morphia,  is  deemed  sufficient  for  most  purposes,  and  the 
following  is  the  author's  process  : — 
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Expose  the  commercial  oleic  acid  to  a  temperature  of  40-50°  F., 
and  express  the  liquid  portion,  which  is  oleic  acid,  deprived  of  the 
greater  portion  of  the  accompanying  solid  acids.  Take  of  oleic 
acid,  prepared  as  above,  1536  grains ;  oxide  of  mercury,  perfectly 
dry,  192  grains.  Rub  the  oxide  in  a  mortar  with  some  of  the  oleic 
acid  to  a  smooth  paste ;  add  the  remainder  of  the  acid ;  place  the 
mortar  on  a  water-bath,  and  promote  solution  by  frequently  stirring, 
taking  care  not  to  allow  the  temperature  to  exceed  200°  F. 

As  soon  as  all  the  oxide  has  disappeared,  or  rather  as  soon  as  the 
undissolved  residue  is  of  a  pure  grey  colour,  remove  the  mortar 
from  the  water-bath,  and  allow  it  to  stand  for  twenty-four  hours. 
Then  pour  off  the  clear  solution  into  a  tared  capsule.  "Wash  the 
residue  thoroughly  with  ether,  and  add  the  washing  to  the  liquid  in 
the  capsule.  Expose  the  latter  to  a  very  gentle  heat,  until  all  the 
ether  has  evaporated,  and  weigh.  The  residue,  after  being  properly 
washed  and  carefully  dried  (without  heat),  may  be  weighed  as 
metallic  mercury,  which  is  in  practice  sufficiently  correct. 

Supposing  the  weight  of  the  obtained  solution  to  be  1698  grains, 
and  the  weight  of  the  reduced  mercury  to  be  30  grains  (assuming 
therefore  that  there  has  been  no  loss  incuiTcd  during  heating  and 
during  the  subsequent  washing  of  the  residue,  whilst  in  practice  a 
small  loss  always  occurs),  we  first  calculate  the  amount  of  Hg  O,  to 
which  the  thirty  grains  Hg  correspond  : 

200  Hg:  30  =  216   HgO:a5 
X  =  32  "4  grains. 

The  solution,  therefore,  weighing  1698  grains,  only  contains 
1596  grains  of  Hg  O,  or  94  per  cent. 

This  solution  is  now  to  be  reduced  to  the  strength  of  six  per  cent, 
by  the  addition  of  more  oleic  acid,  until  it  weighs  2660  grains,  but 
we  also  want  two  per  cent,  of  morphia.  The  balance  wanting 
(2660—1698=962  grains)  is  obtained  by  dissolving  53  grains  of 
morphia  in  909  grains  of  oleic  acid,  and  adding  it  to  the  first  obtained 
solHtion  of  1G98  grains,  making  a  dark  brownish-red  liquid,  of  sp. 
gr.  0*975  at  60°  F.,  and  containing  6  per  cent.  (1596  grains)  of 
Hg  0,  and  2  per  cent.  (53  grains)  of  morphia. 

It  IS  scarcely  ever  used  for  the  purpose  of  producing  the  constitu- 
tional effects  of  mercuiy,  but  rather  as  a  resolvent  for  articular 
anchylosis,  and  it  has  produced  excellent  effects  in  cases  of  chronic 
art-icular  rheumatism  and  in  gout,  by  removing  the  stiffness,  and 
producing  flexibility  of  tjio  joint. 

Oleate  of  Mercury  and  Morphia.     (Amer.  Joum.  Pharm.f  4th 


300  YEAR-BOOK   OP   PHARMACY. 

series,  iii.,  97.)  The  authors  (writing  as  F.  and  H.),  referring  to 
the  paper  on  this  subject  by  C.  Rice,  state  that  they  having  ex- 
perienced the  same  difficulty  in  obtaining  pure  oleic  acid,  recommend 
its  preparation  by  the  following  process: — 

Any  given  quantity  of  almond  oil  is  taken  and  saponified  by 
means  of  potash,  care  being  taken  to  insure  the  entire  saponifica- 
tion of  the  oil,  which  may  be  easily  tested  by  means  of  strong  alcohol. 
The  soap  is  then  decomposed  by  means  of  tartaric  acid,  carefully 
washed  to  free  it  from  bitartrate  of  potash,  etc. ;  then  placed  on  a 
water-bath,  and  heated  for  several  hours  with  half  its  weight  of 
finely-powdered  oxide  of  lead;  the  resulting  combination,  after 
cooling,  is  mixed  with  about  three  times  its  volume  of  ether,  and 
allowed  to  settle ;  the  clear  ethereal  solution  is  decanted,  and  the 
residue  treated  with  a  fresh  portion  of  ether,  and  decanted  as  before- 
The  mixed  ethereal  solutions  are  then  briskly  agitated  with  an 
excess  of  dilute  hydrochloric  acid,  to  eliminate  the  oleic  acid,  which 
rises  dissolved  in  the  ether  to  the  surface  of  the  water.  The  solu- 
tion is  next  washed  with  water,  and  distilled  to  recover  the  ether, 
which  may  be  used  for  a  subsequent  operation. 

The  portion  remaining  in  the  still  consists  of  oleic  acid, 
^18  -^34  ^2'  contaminated  with  a  certain  quantity  of  oxyoleic  acid, 
^18  ^32  ^3-  -^^  order  to  free  it  from  the  latter,  the  mixture  is  satu- 
rated with  solution  of  ammonia,  and  the  resulting  compound,  de- 
composed by  means  of  chloride  of  barium,  which  throws  down  a 
precipitate  of  oleate  and  oxyoleate  of  baryta.  The  precipitate  is 
-then  dried  and  treated  with  boiling  alcohol,  which  deposits,  on 
cooling,  crystals  of  oleate  of  baryta,  without  any  trace  of  oxyoleate. 
The  oleate  is  then  decomposed  by  a  solution  of  tartaric  acid  in  boiled 
distilled  water,  which  sets  free  the  pure  oleic  acid.  Care  must  be 
taken  in  washing  this  acid  for  the  last  time,  and  also  in  decom- 
posing the  oleate  of  baryta,  to  avoid  contact  with  the  atmosphere. 

When  thus  prepared,  oleic  acid  is  nearly  colourless,  and  slightly 
thinner  than  almond  oil ;  it  dissolves  readily  both  the  mercuric  oxide 
and  morphia,  forming  with  them  solutions  varying  from  almost 
white  (5  per  cent.)  to  the  colour  of  linseed  oil  (10  and  20  per  cent.), 
without  giving  rise  to  precipitates. 

In  preparing  the  oleates,  the  mixture  should  never  be  heated  to 
more  than  150°  F.,  and  the  solution  should  be  made  in  a  closed 
vessel,  in  which  the  atmospheric  air  has  been  deprived  of  its 
oxygen  or  replaced  by  pure  hydrogen ;  proper  precautions  being 
taken  to  allow  for  the  expansion  of  the  gas  before  entirely  closing 
the  apparatus. 
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Oleate  of  Mercury  and  Morphia.  Louis  Dolime.  (Amer. 
Journ.  Pharm.,  4t]i  series,  iii.,  158.)  The  author,  in  attempting  to 
prepare  this  compound  according  to  the  directions  given  by  C.  Rice 
in  his  paper,  found  a  difficulty,  not  only  in  obtaining  pure  oleic  acid, 
but  also  in  effecting  the  ready  solubility  of  the  oxide.  This  induced 
him  to  make  some  experiments  on  the  subject,  which  finally  led  to 
its  preparation  by  double  decomposition  between  oleate  of  potassium 
and  nitrate  of  mercury. 

To  prepare  one  pound  (7000  grains)  of  oleate  of  mercury,  con- 
taining 5  per  cent,  of  the  red  oxide,  the  following  process  was 
adopted  : — 


Red  Oxide  of  Mercury 

Nitric  Acid,  42" 
Caustic  Potash 
Oleic  Acid 
Diluted  Alcohol 


.    350  grains. 
.     335       „ 
.     220       „ 
.  1112       „ 
4  fluid  ounces. 


The  red  oxide  of  mercury  was  triturated  with  the  nitric  acid  until 
dissolved,  and  the  resulting  solution  of  nitrate  of  mercury  diluted 
with  half  a  fluid  ounce  of  water. 

The  caustic  potash  was  dissolved  in  the  diluted  alcohol,  contained 
in  a  dish  capable  of  holding  a  quart,  and  to  this  solution  the  oleic 
acid  was  added,  which  at  once  combined  with  the  potash,  forming 
a  clear  solution  of  oleate  of  potassium. 

The  solution  of  nitrate  of  mercury  was  now  poured  gradually  into 
the  solution  of  oleate  of  potassium,  the  mixture  being  stirred  briskly 
with  a  glass  rod,  and  the  precipitation  of  the  oleate  of  mercury  of 
the  consistence  and  colour  of  firm  white  butter  was  the  result.  On 
applying  the  iodide  of  potassium  test  to  the  mother-liquor,  this  was 
found  to  be  entirely  free  from  nitrate  of  mercary,  showing  that  all  the 
mercury  had  been  precipitated  as  oleate  of  mercury.  The  oleate 
was  now  thoroughly  washed  with  cold  water  to  remove  the  nitrate 
of  potassium,  and  finally  pressed  with  a  pestle  to  remove  the  water 
as  much  as  possible.  The  oleate  was  next  placed  in  a  tared  dish, 
and  sufficient  oleic  acid  was  added  to  make  the  whole  weigh  7000 
grains.  The  dish  was  then  placed  on  a  water-bath,  and  the  mixture 
heated  to  140°  F.,  when  a  clear  solution  of  the  oleate  of  mercury 
was  obtained  of  a  light  yellowish  brown  colour,  and  containing  five 
per  cent,  of  the  red  oxide  of  mercury. 

If,  instead  of  oleic  acid,  a  mixture  of  equal  parts  of  alcohol  and 
oleic  acid  was  added  to  the  precipitated  oloato  of  mercury,  in 
making  up  the  final  weight  of  the  preparation,  a  more  liquid  pro- 
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duct  was  obtained,  free  from  gelatinizing  tendency.  By  substitu- 
ting olive  oil  for  the  oleic  acid,  a  solution  was  obtained  whicb 
kept  better  and  longer  tlian  one  prepared  entirely  with  oleic 
acid. 

The  calculated  quantities  of  potash  and  oleic  acid  required  to 
decompose  the  nitrate  of  mercury  are  182  grains  of  potash  and 
917^  grains  of  oleic  acid  ;  but  in  the  above  formula  an  excess  was 
"used  to  ensure  the  complete  precipitation  of  the  mercury.  The 
nitric  acid  is  also  in  excess  of  the  calculated  quantity,  being  the 
quantity  found  requisite  in  practice. 

The  Stearates  of  Soda,  and  their  Employment  in  Pharmacy.  By 
Emile  Reeb.  {L^TJnion  Pharmaceutique,  xiv.,  68.)  As  many 
practitioners  no  longer  accord  any  efficacy  to  liniments  which  have 
fatty  bodies  for  their  base,  it  has  been  proposed  to  substitute  for 
them  soaps,  or  more  lately,  'glyceroles.  The  former  occupy  a  long 
time  in  their  preparation  by  the  pharmacist,  the  latter  have  the  in- 
convenience of  containing  an  organic  substance  subject  to  change, 
and  hence  to  cause  change  in  the  glycerole  itself.  The  author  has 
sought  to  obtain  a  compound  uniting  the  qualities  of  the  soaps  and 
the  glyceroles,  and  believes  that  he  has  succeeded  by  using  the 
stearates  of  soda, — that  is  to  say,  pure  soap,  purified  from  the  other 
products  of  saponification,  such  as  the  oleate  and  margarate  of 
soda.  It  ofiers,  too,  the  advantage  of  allowing  its  proportions  to 
be  accurately  measured. 

At  Strasbourg  some  pharmacists  have  for  several  years  employed 
with  advantage  stearate  of  soda  in  the  preparation  of  opodeldoc. 
The  author  wished  to  study  its  value  more  completely,  and  gives 
here  the  result  of  his  experiments.  The  investigations  had  for  their 
object  the  neutral  stearate  hitherto  employed,  and  the  bistearate  of 
soda  which  had  not  yet  been  used. 

These  two  compounds  have  the  property  of  dissolving  in  boiling 
alcohol  of  95°,  and  forming,  upon  cooling,  a  transparent  jelly, 
which  has  the  appearance  and  consistence  usually  sought  for  in 
opodeldoc.  Certain  proportions,  however,  are  necessary  for  this 
effect ;  if  the  proportion  of  stearate  is  a  little  too  large,  the  jelly, 
instead  of  being  transparent,  becomes  milky,  permeated  by  crystals, 
or  even  completely  opaque. 

In  the  following  table  the  author  has  indicated  the  maximum 
proportions  necessary  to  obtain  a  transparent  and  consistent  jelly, 
melted  easily  by  the  heat  of  the  hand.  It  will  be  noticed  that  a 
smaller  proportion  of  the  bistearate  is  required  than  of  the  neutral 
stearate : — 
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Stearate. 

Bistearate. 

Caustic 
Soda. 

Alcohol. 
95". 

Glycer 

Opodeldoc     .    .     .2-50 

1-50 

100 

— 

T  ^-     ^                   f  2-00 
Iodized  soap.     .    <    



2-00 

100 



1-50 

2-50 

100 

— 

Stearated  glycerin  .  4-00 

3-00 

— 

— 

100 

Iodized  glycerin      .  6-00 

5-00 

— 

— 

100 
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The  preparation  of  tlie  bistearate  requires  the  smaller  quantity  of 
caustic  soda ;  50  grams  of  caustic  soda  being  sufficient  to  convert 
500  grams  of  stearic  acid  into  bistearate  of  soda,  whilst  it  requires 
at  least  180  or  200  grams  to  convert  the  same  quantity  into  neutral 
stearate.  Moreover,  the  bistearate  is  more  insoluble  in  the  cold  than 
the  neutral  stearate,  and  therefore  is  to  be  preferred  in  the  formulee 
of  all  these  preparations. 

Stearate  of  soda  alone  is  not  sufficient  for  the  preparation  of  the 
iodized  soap ;  an  addition  of  caustic  soda  is  necessary,  or  else  the 
jelly  will  not  be  formed,  and  stearate  will  be  deposited  from  the 
alcoholic  solution  as  a  powder.  The  author  does  not  at  present 
know  to  what  cause  to  attribute  this  result,  but  he  believes  it  to  be 
due  to  a  purely  physical  one,  and  that  it  is  not  necessary  to  seek 
for  the  cause  in  a  chemical  reaction. 

Before  describing  the  results  of  the  experiments  for  obtaining  a 
gelatinous  mass  by  means  of  the  stearates  of  soda  and  glycerin,  the 
author  remarks  that  it  was  the  property  possessed  by  glycerin  of 
being  easily  absorbed  by  the  skin,  which  led  him  to  attempt  to 
substitute  it  for  alcohol.  Glycerin  dissolves  soap  just  as  water  or 
alcohol  does;  it  might,  therefore,  be  expected  to  dissolve  the  stear- 
ates of  soda — which  are  but  chemically  pure  soaps — as  water  does 
ordinary  soap,  to  form  a  jelly,  as  happens  with  alcohol  upon  the 
cooling  of  the  latter.  The  author's  anticipations  were  justified  by  ex- 
perience, and  ho  obtained  a  gelatinous  mass,  of  which  the  properties 
were  those  of  glycerin  itself.  The  consistence  which  ho  has  obtained 
with  the  proportions  indicated  in  the  table  is  the  same  as  that  of  the 
opodeldoc  that  he  has  taken  for  a  basis.  By  augmenting  the  pro- 
portion of  the  stearate,  masses  may  bo  obtained,  the  consistence  of 
which  becomes  firmer  until  it  reaches  that  of  ordinary  soap,  without 
the  translucency  diminishing. 

It  is  scarcely  necessary  to  insist  upon  the  advantages  of  this  pre- 
paration, but  it  must  be  remarked  that  it  has  the  advantages  over 
either  soap  or  glycerole  of  starch  of  melting  at  the  warmth  of  tho 
hand  and  of  not  containing  an  alterable  organic  body  like  starch, 
which  might  cause  change  in  tho  glycerolo  itself.  It  has  besides 
the  advantage   of  not  irritating  the  epidermis  like  preparations 
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having  an  alcoliolic  basis,  such  as  opodeldoc  and  the  iodized  soap. 
In  the  preparation  of  the  latter  it  happens  sometimes  that  the  iodide 
of  potassium  crystallizes  in  the  midst  of  the  alcoholic  soap  upon 
cooling.  The  employment  of  stearated  glycerin  avoids  this  incon- 
venience, since  the  iodide  is  much  more  soluble  in  glycerin  than  in 
alcohol.  All  these  reasons  should  secure  it  the  preference  in  the 
preparation  of  opodeldoc,  and  especially  of  soap  of  iodine. 

As  to  the  process,  it  is  very  simple.  The  glycerin  and  the  pul- 
verized stearate  are  mixed  in  a  mortar,  and  the  temperature  is 
raised.  When  solution  is  accomplished,  the  active  substance  is 
added  in  concentrated  solution.  It  is  then  poured  upon  a  small 
square  of  undressed  cambric,  and  received  into  bottles  to  cool. 

To  sum  up  the  principal  points  : — 

(1.)  The  superiority  of  bistearate  of  soda  over  the  neutral  stear- 
ate. 

(2.)  The  superiority  of  glycerin  over  alcohol  because  of  its  easy 
absorption  by  the  skin,  easy  fusion  of  the  compound,  the  absence  of 
irritation,  and  the  absence  of  causes  of  alteration  in  the  preparation 
itself. 

Oxymel  ColcMci.  (PJiarm.  Germ.)  Mix  vinegar  of  colchicum, 
1  part,  with  clarified  honey,  2  parts.  Evaporate  to  2  parts,  and 
strain. 

Pills  of  Ferrous  Oxide.  W.  Kirchmann.  (Archiv.  de  Pharm., 
1872,  231.)  The  author  has,  for  the  last  ten  years,  prepared  the 
following  pills,  which  have  been  used  with  favourable  results  by 
several  physicians  : — 

I*    Ferri  Sulpliatis 120  grains. 

Magnesiae  ustas 20      „ 

Glycerini 16  drops. 

M.  ft.  pilul.  No.  60. 

The  pills  are  well  adapted  for  sugar  coating ;  placed  in  water, 
they  dissolve  at  once,  leaving  ferrous  oxide  behind.  As  ferrous  and 
magnesium  sulphate  contain  the  same  amount  of  water  of  crys- 
tallization, the  above  formula  yields  a  good  mass  without  any  further 
addition.  The  glycerin  prevents  the  magnesia  salt  from  drying, 
the  fine  crystalline  mass  of  which  envelopes  the  ferrous  oxide  so 
completely  as  to  prevent  all  oxidation,  even  when  kept  for  years. 

PilulaB  OdontalgicaB.  Tooth-ache  Pills.  (Pharm.  Germ.)  5  grams 
each  of  powdered  opium,  belladonna  root,  and  pellitory,  7  grams 
yellow  wax,  2  grams  expressed  oil  of  almond,  and  15  drops  each 
of  oil  of  cajeput  and  clcrves,  are  mixed  in  a  warm  mortar  until  a 
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pill   mass  is  obtained,  which  is  divided  into  pills,  each  weighing  5 
centigrams. 

Turpentine  Pills.  By  M.  Lachambre.  (L' Union Pharmaceu- 
tique,  xiv.,  101.) 

R,    Well  rectified  Oil  of  Turpentine  .         .  8  grams. 

White  Wax 20       „ 

Essence  of  Lemon        ....  2  drops. 

Powdered  Sugar 9  grama. 

Melt  the  wax  in  the  turpentine  and  essence,  pour  into  a  mortar 
and  allow  to  cool;  then  add  the  sugar  and  form  a  mass ;  divide  into 
pills  of  25  centigrams  each,  roll  in  starch  powder,  and  preserve  in  a 
well-stoppered  bottle.  Each  pill  will  contain  exactly  5  centigrams 
of  turpentine. 

Prepared  thns,  the  pills  are  easy  to  take,  do  not  fatigue  the 
stomach,  are  easily  digested,  and  do  not  occasion  disagreeable  re- 
gurgitations. 

New  Process  for  the  Administration  of  Medicated  Powders. 
Hedicated  Cachets.  By  S.  Limousin.  (Journ,  Pharm.  Ghim.,  4th 
series,  xvii.,  383.)  This  process,  which  was  described  by  M.  Limou- 
sin at  a  meeting  of  the  Paris  Society  of  Pharmacy,  consists  simply 
in  enclosing  medicinal  powders  between  layers  of  unleavened  bread, 
closed  round  the  edges  so  as  to  form  a  kind  of  flat  capsule.  By 
the  aid  of  appropriate  mechanism,  similar  to  that  used  for  stamping 
sheets  of  metal  or  paper,  the  name  and  dose  of  the  medicine  is 
stamped  in  relief  upon  the  envelope. 

The  matrix  is  arranged  to  give  to  these  envelopes  a  slightly 
concave  form  in  the  central  portion,  so  as  to  obtain  the  cavity 
necessary  to  receive  the  medicine.  Into  the  unleavened  bread  so 
prepared,  the  medicament  is  introduced  by  means  of  a  graduated  re- 
cipient. The  layers  of  unleavened  bread  are  rigorously  of  the  same 
size,  and  have  in  their  circumference  a  round  flat  space.  This  mar- 
gin, slightly  moistened,  serves  in  soldering  the  two  envelopes  by 
means  of  a  press  having  a  prominence  corresponding  with  this 
reserved  portion. 

By  this  means,  medicaments  accurately  measured  are  protected 
from  the  causes  of  deterioration  which  result  from  varying  atmo- 
sphoric  influences.  Each  packet  bears  on  its  centre,  at  least  for 
simple  powders,  the  name  and  dose  of  the  sub.stanco,  which  avoids 
the  possibility  of  an  error  when  the  packet  is  taken  from  the  box  in 
which  it  is  delivered  to  the  customer. 

Finally  the  patient  has  only  to  moisten  the  cachet  in  a  spoon  with 
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a  little  water  in  order  to  allow  of  his  easily  taking  it  as  soon  as 
sufficiently  softened. 

This  plan  is  specially  advantageous  in  the  administration  of  bitter 
powders,  such  as  sulphate  of  quinine,  rhubarb,  and  aloes,  or  sub- 
stances easily  altered  in  the  air,  such  as  reduced  iron,  bromide  of 
potassium,  etc.  Powders  prepared  in  this  manner  should  be  pre- 
served and  delivered  in  metallic  boxes,  in  order  to  keep  the 
envelope  and  the  medicament  from  the  influence  of  humid  air. 

By  the  interposition  of  a  third  leaf  of  unleavened  bread  between 
the  two  exterior  ohes,  powders  of  a  different  nature  might  be  isolated 
so  as  to  prevent  the  reaction  of  their  elements.  The  mixture  would  be 
accomplished  in  the  stomach,  and  salts  would  thus  be  obtained  in  the 
nascent  state  and  endowed  with  energetic  therapeutic  properties. 

Pnlvis  Arsenicalis  Cosmi.  (Pharm.  Germ.)  Cinnabar,  120  parts ; 
animal  charcoal,  8  parts ;  dragon's  blood,  12  parts  ;  arsenious  acid, 
40  parts.     Mix  thoroughly  to  a  fine  powder. 

Pulvis  Magnesias  cum  Eheo,  s.  P.  infantum  s.  antacidns.  (Phami. 
Oerm.)  Carbonate  of  magnesium,  60  parts ;  fennel  oil  sugar,  40 
parts  :*  rhubarb,  15  parts.     Mix  thoroughly. 

Pulvis  temperans  s.  refrigerans  Pharm.  Germ.  (Pharm.  Germ.) 
Nitrate  of  potassium,  1  part ;  cream  of  tartar,  3  parts ;  sugar,  6 
parts.    Mix. 

Sapo  Jalapinus,  Jalap  Soap  (Pharm.  Germ.),  is  made  by  dissolv- 
ing 4  parts  each  of  resin  of  jalap  and  of  medicated  soap  (made  of 
olive  oil  and  soda)  in  8  parts  of  68  per  cent,  alcohol,  and  evapor- 
ating to  9  parts. 

Balsam  of  Tolu  and  the  Preparation  of  a  Titrated  Solution  called 
Hydro-Toluidine.  By  J.  Duval.  (Journ.  Pharm.  Chim.,  4th  series, 
xvii.,  304.)  The  official  preparations  of  balsam  of  tolu  hitherto  em- 
ployed for  internal  use  have  possessed  little  therapeutic  value.  The 
author  proposes  to  substitute  for  the  present  purely  mechanical 
method  of  exhausting  balsamic  substances,  one  resulting  from 
chemical  action,  and  based  upon  analytical  estimation  of  the  free 
acid  contained  in  balsam  of  Peru.  The  operation  consists  of  two 
stages  ;  (1)  the  distillation  of  the  balsam  in  the  presence  of  water; 
(2)  partial  saturation  of  the  fixed  product  by  carbonate  of  soda. 
The  following  mixture  is  iatroduced  into  the  cucurbit  of  an  ordinary 
alembic : — 

Balsam  of  Tola         ....  600  grams. 

DistiUed  Water         ....        1800      „ 

•  The  oil  sugars,  eloeosacoliara,  oontaia  1  drop  of  volatile  oil  to  2  grams  of 
powdered  sugar. 
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The  apparatus  being  carefully  luted  is  heated  gradually  over  a 
naked  fire,  the  water  of  condensation  being  collected  in  a  graduated 
receiver  until  one  half  the  quantity  of  water  employed,  or  900  c. c, 
has  passed  over ;  the  operation  is  then  stopped. 

(a.)  The  distilled  liquor  presents  a  cloudy,  sometimes  semi-milky 
appearance,  and  has  a  very  light  essential  oil  floating  on  its  surface. 
This  decanted  with  a  pipette,  and  filtered  through  paper,  passes 
perfectly  limpid  and  colourless.  Its  fragrance,  which  is  very  strong, 
recalls  the  mixed  odour  of  fennel  and  styrax ;  its  taste  is  acrid,  hot, 
and  persistent.  The  distillate  when  filtered  through  paper  is  colour- 
less, the  filtrate  being  free  from  all  oily  striae,  and  possessing  a  pro- 
nounced odour  of  balsam  of  Peru.  Its  taste  is  aromatic,  slightly 
astringent,  and  leaves  a  sensation  of  warmth  at  the  back,  of  the 
throat.  Treated  with  blue  tincture  of  litmus  it  shows  itself  clearly 
acid,  and  the  author  has  ascertained  that  the  free  acid,  which  comes 
over  in  small  quantity  in  distillation,  is  well  characterized  cinnamic 
acid. 

(6.)  The  residue  in  the  cucurbit  possesses,  even  when  warm, 
nothing  more  than  a  very  feeble  odour  of  the  original  balsam.  It  is 
surmounted  by  a  colourless  acid  solution,  covered  after  cooling  by 
very  white  crystalline  spangles  of  cinnamic  acid.  Heated  to  a 
moderate  temperature  the  balsamic  mass  readily  separates  from  the 
vessel  containing  it,  and  is  then,  with  the  water  surrounding  it, 
poured  into  a  large  porcelain  vessel,  where  it  is  submitted  to  the 
chemical  action  properly  so  called. 

This  rather  delicate  task  requires  much  patience  and  some  little 
skill.  The  alkaline  solutions  employed  should  be  rather  weak,  so 
as  not  to  cause  the  molecular  decomposition  of  the  natural  principles 
of  the  balsam ;  and  the  carbonate  of  soda  which  serves  as  a  base,  and 
which  for  physiological  reasons  is  used  in  preference  to  potash, 
should  be  first  purified  by  a  second  crystallization,  and  weighed 
before  it  effloresces.  The  balsam  being  melted  and  intimately 
penetrated  by  the  liquid  is  submitted  to  ebullition,  it  is  important  to 
add  the  alkaline  liquor  in  small  quantities,  and  to  take  care  before 
each  fresh  addition  that  the  disengagement  of  carbonic  acid  which 
pufis  out  the  mass,  has  completely  terminated.  Some  balsams, 
new  ones  especially,  are  very  difficult  to  work,  and- each  addition 
of  the  alkaline  salt  dovelopes  in  them  a  yellowish  green  colour 
which  the  acid  of  the  balsam  not  yet  saturated  does  not  readily 
cause  to  disappear. 

Experience  has  shown  that  on  an  average  760  cubic  centimetres 
of  ten   per  cent,  alkaline  solution  are  required  to  obtain  a  liquor 
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chemically  neutral  when  operating  upon  500  grams  of  balsam  of 
tolu.  It  is  of  the  greatest  importance,  however,  not  to  seek  to 
attain  this  complete  saturation,  for  the  products  then  obtained  are 
always  more  or  less  coloured,  and  the  use  of  animal  charcoal  washed 
with  acids  communicates  to  the  solutions  a  detestable  odour ;  more- 
over it  is  powerless  to  decolourize  them  entirely. 

A  rough  quantitative  analysis  previously  made  upon  a  small 
specimen  of  the  balsam  will  assist  in  judging  at  what  point  to  stop 
the  saturation.  In  any  case  the  operation  may  be  considered  success- 
fully conducted  when,  after  cooling,  the  reaction  is  still  freely  acid. 
A  solution  so  obtained  is  simply  slightly  clouded  in  consequence  of  a 
partial  emulsion  of  traces  of  resin  during  the  reaction  of  the  alkaline 
carbonate  upon  the  cinuamic  acid.  It  may  be  cleared  by  passing 
through  white  filtering  paper,  and  if  anything  further  be  required  it 
will  be  sufficient  to  suspend  it  in  a  little  pulp  of  filtering  paper,  and 
after  a  single  filtration  the  liquor  will  be  as  perfect  as  possible.  It 
should  be  added  that  the  first  crude  solution  left  untouched  for 
several  months,  deposits  insensibly  the  matter  it  held  in  suspension, 
and  thus  clarifies  itself  without  any  other  intermediary. 

During  this  operation,  which  requires  a  considerable  length  of 
time,  a  certain  quantity  of  the  aqueous  vehicle  is  lost  by  evaporation, 
which  the  constant  addition  of  the  alkaline  solution  replaces  nearly 
exactly,  and  it  is  easy  in  any  case  to  increase  the  solution  to  the 
strength  and  volume  required.  •  The  cinnamo-sodic  liquor  evapor- 
ated in  a  water-bath  leaves  a  dirty  white,  rather  dense,  aromatic  and 
amorphous  residue,  which  weighs  when  dried  about  72  grams.  Its 
solubility  at  ordinary  temperatures  is  8  per  cent.,  and  the  complete 
cinnamo-sodic  solution  may  be  considered  approximately  saturated. 
This  explains  the  proportion  of  distilled  water  ordered,  the  combi- 
nation of  the  900  cubic  centimetres  of  distillate  with  the  saline 
solution  forming  a  semi-saturated  liquor,  that  is,  one  containing  4 
per  cent,  of  cinnamate  of  soda.  In  order  to  ensure  its  preservation 
5  per  cent,  of  alcohol  is  added. 

A  product  is  thus  obtained,  of  which  1800  cubic  centimetres 
contain : — • 

Cinnamo-sodic  solution   ....         900  c.c. 

Aromatic  Distillate 800    „ 

Alcohol,  90  per  cent 100    „ 

This  is  the  liquor  which  constitues  "  hydro-toluidine."*      The 

*  Tliis  liquor  must  not  be  confounded  with  toluidine,  C14  Hg  N.  That  power- 
ful base,  discovered  by  Hofmann  and  Musprat  is  soUd,  crystallizes  in  large  plates, 
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strengtli  and  nature  of  this  solution  being  determined,  it  is  easy  to 
estimate  its  action  and  properties  as  a  medicine ;  it  may  be  admi- 
nistered alone  or  in  an  appropriate  medium.  Its  clearness  being 
perfect  and  its  ricliness  in  fixed  and  volatile  principles  being  far 
snperior  to  that  of  the  product  obtained  by  simple  digestion  of 
balsam  of  tolu  in  water,  it  could  be  conveniently  employed  in  the 
extemporaneous  preparation  of  a  syrup  no  less  agreeable  than  that 
of  the  Codex,  and  of  a  known  strength.  It  could  also  be  used  in  the 
preparation  of  tablets  of  balsam  of  tolu.  Finally  the  dry  cinnamate 
of  soda  might  enter  into  the  formnlaa  of  pills,  bonbons,  medicated 
pastes,  etc. 

German  Cherry  Juice.  Dr.  A.  W.  Miller.  {Amer.  Journ.  Fharm.^ 
4th  series,  iii.,  99.)  Cherry  juice,  of  which  large  quantities  are 
annually  imported  into  America  from  Germany,  is  a  richly  coloured, 
dark  red  liquid  ;  it  is  somewhat  glutinous,  but  perfectly  bright  and 
clear.  Its  taste  is  rather  pleasant,  fruity,  slightly  acidulous,  and 
somewhat  alcoholic.  Without  the  addition  of  sugar  it  is  rather  too 
sour  to  be  agreeable  as  a  beverage.  The  proportion  of  alcohol  con- 
tained in  it  is  stated  by  the  author  to  be  an  average  of  12  J  per  cent. 
The  fact  of  the  juice  being  perfectly  clear  and  transparent,  so  that 
it  will  mix  in  all  proportions  with  syrupy  and  alcoholic  liquids 
without  producing  the  slighest  turbidity,  is  another  important  point 
in  its  favour.  Besides  this,  the  juice  is  always  ready  for  immediate 
use,  requiring  neither  filtering,  straining,  nor  any  other  troublesome 
and  tedious  preparation,  and  it  is  not  nearly  so  liable  to  spoil  as 
solutions  of  cochineal.  Indeed,  it  will  be  very  difficult  to  find  any 
other  article,  by  means  of  which  an  equally  beautiful  tint  can  be 
given  to  elixirs,  Cura^oa  cordial,  or  other  elegant  pharmaceutical 
preparations,  and  particularly  in  so  convenient  a  manner. 

Cherry  juice  seems  also  to  be  specially  suited  for  the  compound 
syrup  of  phosphates,  with  the  colouring  of  which  most  manufacturers 
have  heretofore  had  trouble.  Used  in  the  proportion  of  one  ouuco 
of  juice  in  a  pint  of  the  syrup,  it  produces  a  brilliant  claret  red 
colour,  which  is  not  affected  by  either  muriatic  or  phosphoric  acids, 
and  which  is  neither  precipitated  nor  bleached  by  exposure  to  the 
light.  *  The  fruity  flavour  imparted  to  the  syrup,  of  course,  is  rather 
an  advantage  than  otherwise. 

Soda-water  syraps  prepared  from  strawberry  or  raspberry  juice, 

melts  at  40**  0.  and  boils  at  190^0.  It  is  very  soluble  in  alcohol  and  in  ether  ; 
little  Moluble  in  water.  It  is  obtained  by  redacing  nitrotoluine,  C^t  H;  (N  0^),  by 
sulphydratc  of  ammonium. 
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particularly  when  they  are  a  year  old,  have  often  less  colonr  than  is 
desirable.  While  most  druggists  are  reluctant  to  add  anilin  or  any 
other  artificial  colouring  matter,  there  can  be  no  possible  objection 
raised  to  the  crimson  tinted  cherry  juice,  about  four  ounces  of  which 
will  be  found  to  be  sufficient  to  bring  one  gallon  of  strawberry 
syrup  up  to  the  proper  shade.  Professor  Parrish,  in  his  "  Practical 
Pharmacy,"  even  highly  recommends  the  mixture  of  black  cherries 
with  raspberries  in  the  preparation  of  the  syrup,  and  the  same 
suggestion  occurs  in  several  French  works.  For  enriching  the 
colour  of  raspberry  syrup,  eight  ounces  of  cherry  juice  can  be  used 
advantageously  to  a  gallon. 

The  author  then  gives  a  number  of  formulae  which  he  states  to 
have  been  in  use  for  some  time,  and  met  with  general  approbation. 

Cherry'  Soda-iuater  Stjriip. 

German  Cherry  Juice 1  quart. 

Water 1  quart. 

Crushed  Sugar 7^  pounds. 

Citric  Acid ^  oz. 

Boil  and  strain. 

Cherry  Wine. 

German  Cherry  Juice        ....     3  quarts. 

Grape- Sugar  Syrup 1  pint. 

Simple  Syrup 1  pint. 

Mix.  This  forms  a  cheap,  palatable,  and  gentle  stimulating  beverage,  resem- 
bling domestic  wines. 

Cherry  Jelly. 

Good  Gelatine 14  drachms. 

Wash  with  cold  water,  and  add 

White  Sugar 1  ounce. 

German  Cherry  Juice  .         .         .         •     i      „ 

Boiling  Water 5  ounces. 

Stir  till  the  gelatine  and  sugar  are  dissolved,  then  set  aside  in  a  cool  place 
to  gelatinize.     Suitable  for  invalids,  or  as  a  dessert  for  the  table. 

The  compounders  of  liqueurs  use  the  cherry  juice  chiefly,  if  not 
entirely,  for  manufacturing  cherry  brandy,  blackberry  brandy,  and 
imitation  port  wine,  for  which  the  author  gives  the  following  re- 
>xjeipt  :— 

Cherry  Brandy. 

German  Cherry  Juice     .        .        .        .15  gallons. 

Pure  Eectified  Spirits     .         .         .         .20  gallons. 

Simple  Syrup.        .....       5  gallons. 

Oil  of  Bitter  Almonds     ....      1  drachm. 
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A  New  Basis  for  Pessaries  and  Suppositories.  W.  Martindale. 
(Pharm.  Journ.,  3rd  series,  iii.,  781.)  The  author  describes  some 
experiments  made  with  a  view  to  supersede  the  oil  of  theobroma, 
which  was  by  some  objected  to  on  account  of  its  greasy  nature. 

The  result  was,  that  a  mixture  of  equal  parts  of  stearic  and 
oleic  acids  was  found  to  be  admirably  suited  for  the  purpose,  for 
the  following  reasons  : — 

1.  This  tnixture  lias  a  very  low  fusing -pointy  and  readily  melts  at  the 
temperature  of  the  body. — It  is  a  curious  fact — Watts'  "  Dictionary," 
v.,  414, — that  "  when  stearic  acid  is  melted  with  more  fusible  fatty 
acids,  the  mixture  fuses,  not  at  the  medium  f using-point,  but  mostly 
at  a  temperature  even  below  that  of  the  most  fusible  acid  of  the 
mixture."  Thus,  equal  parts  of  stearic  and  palmitic  acids  melt  at 
56-6°  C,  stearic  acid  melting  at  69°  C.  Equal  parts  of  stearic  and 
oleic  acids  melt  much  lower  still.  This  low  fusing-point  is  of  im- 
portance, as  it  enables  the  suppositories  to  be  made  in  a  few  minutes ; 
such  a  basis  also  possesses  the  advantage  of  solidifying  almost  directly. 

2.  The  suppositories  leave  the  mould  vjithout  difficulty. — Pure  stearic 
acid  expands  strongly  when  heated,  especially  at  the  moment  of 
fusion  (about  11  percent.),  and  contracts  the  same  on  cooling.  This 
contraction  is  even  more  marked  in  a  mixture  of  stearic  and  oleic 
acids.  Care  must  therefore  be  taken  to  pour  the  melted  liquid  into  the 
moulds  just  before  it  begins  to  solidify,  and  also  to  fill  up  the  mould 
with  more  liquid  immediately  after  the  first  contraction.  When 
the  suppositories  have  become  solid,  which  they  quickly  do,  the 
mould  may  be  opened,  when  they  are  found  loose  in  their  cavities, 
and  may  be  removed  with  a  touch  of  the  finger. 

3.  This  basis  has  the  advantage  besides  being  a  solvent  of  such 
alkaloids  as  pure  morphia  and  atropia,  of  being,  at  least  as  far  as 
the  oleic  add  is  concerned^  readily  absorbed  by  the  epidennis  and  mucous 
membrane. — This  may  readily  be  tested  by  rubbing  a  little  oleic  acid 
on  the  back  of  the  hand  ;  it  is  absorbed  in  a  short  time,  whereas  an 
oily  layer  would  have  remained  for  hours  unabsorbed. 

4.  On  account  of  the  partial  crystallization  of  some  of  the  stearic 
addf  the  suppositories  are  firm,  and  can  be  placed  in  their  position 
vnthout  difficulty,  not  being  elastic,  brittle,  or  yielding  in  any  way. — 
This  is  an  advantage,  especially  for  a  suppository,  elasticity  being  an 
objection  to  those  made  of  a  solution  of  gelatin  in  glycerin.  By 
pounding  in  a  mortar  suppositories  made  of  the  proposed  now  basis, 
they  soon  form  a  soft  pasty  mass  ;  they  cannot,  therefore,  bo  made, 
except  by  liquefying  and  pouring  into  moulds  in  which  tho  stearic 
acid  can  partially  crystallize  and  make  a  firm  mjass. 
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5.  The  proportions  of  stearic  and  oleic  acids  can  he  varied  to  suit  the 
temperature  of  summer  or  winter^  and  also  the  other  ingredients  pre^ 
scribed  with  them. — Theiow  melting-point  is  a  disadvantage  attending 
the  oil  of  theobroma  in  summer,  but  the  author  has  not  heard  of  any 
objections  raised  against  the  new  basis.  Suppositories  made  with  it 
take  a  little  longer  to  dissolve,  but  they  all  have  a  neat  appearance, 
and  are,  the  author  thinks,  an  improvement  upon  those  at  present  in 
use. 

Official  formulae  for  these  preparations  appear  to  the  author  to  be 
superfluous,  as  they  are  seldom,  if  ever,  ordered  according  to  them  ; 
he  considers  a  formula  for  a  basis  to  be  all  that  is  necessary. 

In  conclusion,  the  author  states  that  the  commercial  stearic  and 
oleic  acids  are  sufficiently  pure  for  the  purpose,  and  the  price  not 
above  that  of  oil  of  theobroma,  the  basis  now  in  general  use. 

Copaiba  Suppositories.  Dr.  Wehner.  {Lancet,  1872;  ii.,  605.) 
The  author  has  obtained  in  chronic  cases  of  gonorrhoea,  excellent 
results  from  copaiba  without  any  of  its  nauseating  inconveniences, 
by  administering  the  drug  combined  with  opium  in  the  form  of 
rectal  suppositories.     He  recommends  the  following  formula : — 

B     Copaiba 6  ounces. 

Opium  Powder 5    grains. 

Oil  Theobroma,  Spermaceti,  of  each      .     IJ  ounces. 
White  wax,  from     .         .         .         .     40  to  60  grains. 

For  twelve  suppositories,  one  to  be  introduced  night  and  morning. 

Aromatic  Astringent  Syrups.  D.  G.  Potts.  {Amer.  Journ. 
Pharm.,  4th  series,  iii.,  202.)  The  author  gives  a  series  of  formulae 
for  these  syrups,  having  for  their  object  the  exhibition  of  the  various 
astringents  employed,  in  an  elegant  and  palatable  manner.  Most  of 
them  are  intended  for  internal  use,  but  some,  he  says,  will  be  found 
very  efficacious  for  use  as  gargles,  or  mouth  washes. 

Syrupus  Acidi  Tannici  Aromaticus — Spiced  Syrup  of  Tannin. 


B    Acidi  Tannici     . 

Cinnamomi,  in  fine  powder 
MyristicsB,  in  mod.  fine  powder 
GlyceriasB  .... 
Sacchari     .... 
AqusB  .... 

Alcoholis  Diluti  . 


gr.  Ixiv. 
.      5i- 

.     5S8. 

f5vi. 

•  5^ii- 

f  3xxii. 

q.  8. 


Mix  the  aromatic  powders,  and,  having  moistened  the  mixture  with 
a  sufficient  quantity  of  diluted  alcohol,  pack  it  firmly  in  a  small 
glass  funnel  arranged  for  percolation,  and  gradually  pour  diluted 
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alcohol  upon  it  until  one  fluid  ounce  of  tincture  has  passed.  Tri- 
turate the  tannic  acid  first  with  the  glycerin,  and  then  with  the 
water  gradually  added ;  transfer  the  solution  to  a  glass  flask,  and 
boil  for  ten  minutes,  filter,  passing  water  through  the  filter  until  the 
filtrate  measures  twenty-eight  fluid  drachms.  To  the  filtered 
solution  add  the  sugar,  and,  having  dissolved  it  by  a  gentle  heat, 
strain  while  hot.  Lastly,  add  the  reserved  aromatic  tincture  to  the 
solution  when  it  is  cold,  and  mix  thoroughly.  One  grain  to  the 
fluid  drachm  is  the  tannin  strength  of  this  syrup. 

Syrujpus  Gallce  Aromaticus. 

R     GallaB  Optimae,  in  fine  powder    .         .         .  ^ss. 
Cinnamomi,  in  fine  powder 

MyristicaB,  in  mod.  fine  powder          .         .  aa  5ii. 

Glycerinae 5vi. 

Syrupi 5vi. 

Spiritus  Vini  Gallici q.  s. 

Mix  the  powders,  and,  having  moistened  the  mixture  with  a  suffi- 
cient quantity  of  brandy,  pack  it  firmly  in  a  small  conical  glass 
percolator,  and  gradually  pour  brandy  upon  it  until  it  commences  to 
drop ;  then  insert  a  cork  tightly  in  the  lower  orifice  of  the  perco- 
lator, and  let  it  stand  twenty-four  hours.  Then  withdraw  the  cork, 
and  continue  the  percolation  with  brandy  until  six  fluid  ounces  of 
tincture  are  obtained.  Mix  this  with  the  glycerin  and  evaporate  by 
a  water-bath,  at  a  temperature  not  exceeding  125°  F.,  to  three  fluid 
ounces,  filter,  and  thoroughly  mix  the  syrup. 

Syrujpus  Kmo  Aromaticus. 

R    Eino,  in  fine  powder 3vj. 

Cinnamomi,  in  fine  powder 
Caryophilli,  in  fine  powder 

MyristicaB,  in  mod.  fine  powder.        .        .  aa  5!. 

Sacchari Jvij. 

Glycerinaj f3vi. 

Aquae f  3xxvi. 

Alcoholis  Diluti q.  s. 

Mix  the  aromatic  powders,  and  having  moistened  the  mixture  with 
a  suflScient  quantity  of  diluted  alcohol,  pack  it  firmly  in  a  small 
glass  funnel  arranged  for  percolation,  and  gradually  pour  diluted 
alcohol  upon  it  until  one  fluid  ounce  of  tincture  is  obtained.  Tri- 
turate the  kino  first  with  the  glycerin,  and  then  with  the  kino 
gradually  added,  and  filter.  To  the  filtered  solution  add  the  sugar, 
and  having  dissolved  it  by  a  gentle  heat,  strain  while  hot.     Lastly, 
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add  the  reserved  aromatic  tincture  to  the  solution  when  cold,  and 
mix  them  thoroughly.     One  drachm  contains  five  grains  of  kino. 

Syrufus  Gatechu. 

R    Catechu  (select),  in  fine  powder         .        .  5vi. 

Sacchari 5"^i. 

Glycerinse f  5vi. 

Aquffl  Cinnamomi f  ^iv. 

Triturate  the  catechu,  first  with  the  glycerin,  and  then  with  the 
water  gradually  added,  and  filter.  To  the  filtered  solution  add  the 
sugar,  and  having  dissolved  it  by  a  gentle  heat,  strain  while  hot. 

This  syrup  is  of  the  same  strength  as  the  alcoholic  tincture  of 
catechu,  U.  S.  Pharmacopoeia,  but  differs  from  it  in  containing  no. 
alcohol  or  peculiar  extractive,  which  latter  is  the  cause  of  the 
mawkish  taste  in  the  tincture. 

Syrupus  Geranii  Macidati  Aromaticus. 
Bt    Geranii  Maculati,  in  fine  powder        .         .         .   ^iii. 
Cinnamomi,  in  fine  powder        .         .         .         .31. 
Caryophylli,  in  fine  powder 
Myristicaa,  in  mod.  fine  powder  .         .        aa  5S3. 

Sacchari .  "^^m. 

Alcoholis  Diluti q.  s. 

Mix  the  aromatic  powders,  and  having  moistened  the  mixture  with 
a  sufficient  quantity  of  diluted  alcohol,  pack  it  firmly  in  a  small 
glass  funnel  arranged  for  percolation,  and  gradually  pour  diluted 
alcohol  upon  it  until  half  of  a  fluid  ounce  of  tincture  is  obtained. 

Moisten  the  geranium  with  a  sufficient  quantity  of  diluted 
alcohol,  pack  it  firmly  in  a  conical  glass  percolator,  and  gradually 
pour  diluted  alcohol  upon  it,  until  one  pint  of  tincture  has  passed. 
Transfer  the  liquid  to  a  porcelain  vessel,  boil  for  a  few  minutes, 
evaporate  by  a  water-bath  to  four  fluid  ounces,  and  filter.  To 
the  filtered  liquid  add  the  sugar,  and  having  dissolved  it  by  a 
gentle  heat,  strain  while  hot.  Lastly,  add  the  reserved  aromatic 
tincture  to  the  solution  when  it  is  cold,  and  mix  them  thoroughly. 

A  fluid  drachm  represents  twenty  grains  of  the  powdered  drug. 

Syrupus  Staticis  Aromaticus. 

R    Staticis,  in  fine  powder ^fij- 

Cinnamomi,  in  fine  powder       .        .        ...      51. 

Caryophylli,  in  fine  powder 

Myristicae,  in  mod.  fine  powder  .        .        aa  333. 

Sacchari 5"^ij- 

Alcoholis  Diluti q.  s. 

Proceed  as  directed  for  the  preceding  syrup  of  geranium. 


PHAEMACY.  315 

This  syrup  is  convenient  for  preparing  gargles  and  moutli 
washes. 

lodo- Tannic  Syrup,  By  M,  P  err  ens.  (Journ.  Fharm.  Chim.j 
4th  series,  xvi.,  48.) 

Iodine        ,.,,...     1  gram. 

Alcohol  (90°) 12      „ 

Dissolve  and  add — 

Tannin 5  grams. 

Proof  Spirit 20       „ 

Syrup 250      „ 

Drive  off  the  alcohol  by  heat.     Dose  from  10  to  60  grains. 

Soda- Water  and  Syrups.  J.  S.  Jacobus.  (Chicago  Pharmacist, 
vi.,  233.)  In  this  paper  the  author  makes  some  remarks  on  the 
ornamental  soda  fountain  recently  introduced  into  Pharmacy,  and 
gives  a  number  of  formulas  for  the  syrups  used  with  the  same,  a 
few  of  which  are  appended. 

Fruit  juices,  with  the  exception  of  strawberry,  may  be  made  to 
keep  indefinitely  by  reducing  the  fruit  to  a  pulp,  letting  it  stand 
till  sour  to  destroy  the  pectin,  then  straining  it  into  bottles,  which 
are  to  be  nearly  filled  with  it.  Heat  the  bottles  and  their  contents 
in  water  till  it  boils,  cork  them  while  hot,  and  secure  the  corks 
with  twine  and  wax. 

For  preparing  raspberry  juice,  use  the  red  berries,  or  if  the  black 
add  a  little  tartaric  acid,  which  produces  a  beautiful  pink  colour. 

In  the  case  of  strawberries  percolate  the  recently  expressed  juico 
through  granulated  sugar,  then  bottle,  cork,  and  seal ;  conducting 
the  whole  process  as  quickly  as  possible. 

Syrup  of  Strawherry. 

IV    The  prepared  juice 2  pints. 

Water 1      „ 

Simple  Syrup,  to 8      „ 

White  of  one  Egg.* 
Mix. 

Syrup  of  Raspberry,  8fo. 
B    The  juice  from  the  fruit    ....      1  pint. 

Sugar 6  pounds,  av. 

Water .2  pints. 

White  of  one  Egg 
Mix  and  strain. 

*  It  is  best  to  mix  the  white  of  egg  with  about  four  times  its  volume  of  water, 
and  pass  it  through  a  strainer,  previous  to  adding  it  to  the  syrup. — Editor  of 
Chic.  Pluirm. 
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Synip  of  Orange. 

R     The  juice  of  Oranges No.  5. 

Oil  of  Orange,  fresh   ....        20  minimff. 

Citric  Acid \  ounce. 

White  of  one  Egg. 

Simple  Syrup 7  pints. 

Water,  to 1  gallon. 

Mix  and  strain. 

Syrup  of  Nectar.    • 

R     Spirit  of  Nutmeg \  ounce. 

Spirit   of   Lemon,   U.   S.  P.,  Extract  of 

Vanilla,  of  each 1  ounce. 

Simple  Syrup  .    ' 7  pints. 

Water 1  pint. 

White  of  one  Egg. 

Mix.     This  may  be  coloured  if  desired. 

Syrujp  of  Coffee. 
R     Coffee,  best         .....      ^  pound,  av. 
Granulated  Sugar      ....     6  pounds,  av. 
BoiUng  Water,  sufficient. 

Percolate  tlie  coffee,  in  a  metallic  percolator,  to  ten  pints,  then 
percolate  through  the  sugar  with  the  liquid  infusion. 

Syrup  of  Chocolate. 

R     Chocolate 8  ounces,  av. 

Simple  syrup,  sufficient. 

Water •         •       i  pint. 

White  of  one  Egg. 

Grate  the  chocolate,  and  rub  it  in  a  mortar  with  the  Qgg.  When 
thoroughly  mixed,  add  the  water  gradually,  and  ^triturate  till  a 
uniform  mixture  is  obtained.  Finally,  add  simple  syrup  to  4  pints, 
and  strain. 

Syrup  of  Sarsaparilla. 

R    Fluid  Extract  of  Sarsaparilla       .         .    2  fluid  ounces. 
Fluid  Extract  of  Liquorice  .         .         .     1     ,,     ounce. 

Oil  of  Wintergreen 20  drops. 

Oil  of  Sassafras 12       ,, 

Water  . 1  pint. 

Simple  Syrup,  sufficient. 

Dissolve  the  oils  in  a  small  quantity  of  alcohol ;  add  the  fluid 
extracts  and  water.     Then  simple  syrup  to  one  gallon. 

Syrup  of  Cinchona.  By  M.  Saint- PI  an  cat.  (Ii  Union  Phar- 
maceutique,  xiv.,  2.)     The  author  proposes  to  replace  the  formula 
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in  the   Codex  bj  the  following,  as  giving  a  superior  product  and 
economizing  time  : — 

^    Calisaya  Bark,  estimated  at  3  per  cent.       100  grams. 

Alcohol,  60° 1  kilogram. 

Water q.  s. 

Sugar 1  kilogram. 

Treat  the  bark  by  displacement,  first  with  alcohol  and  then  with 
water,  so  as  to  obtain  1000  grams  of  percolate,  which  is  to  be 
received  upon  coarsely-powdered  sugar  in  the  tin  water-bath  of  an 
alembic.  Distil  the  alcoholic  syrup  to  collect  the  alcohol  until  it  has 
all  passed  over.  The  product  will  be  1525  grams  of  syrup,  each 
hundred  grams  of  which  will  be  equal  to  28  centigrams  of  sulphate 
of  quinine  in  place  of  5  centigrams,  which  is  the  strength  of  that 
of  the  Codex.  The  syrup  so  obtained  is  generally  pretty  clear,  but 
sometimes  it  becomes  turbid  upon  cooling,  a  result  that  is  due  to  a 
small  quantity  of  resin  which  separates.  Thrown  upon  a  filter,  it 
passes  readily,  and  leaves  no  perceptible  residue.  The  author  has 
not  been  able  to  detect  the  presence  of  the  quinine.  Certain  barks 
appear  to  produce  turbid  syrups,  but  others  always  give  them  very 
clear. 

Syrnp  of  Balsam  of  Tolu  and  Syrup  of  Tar.  By  M.  Latour. 
{UUnicni  Pharmaceutiquey  xiv.,  1.)  These  syrups  have  for  their 
object  the  possibility  of  employing  balsam  of  tolu  and  tar  in  their 
integrity,  and  of  uniform  strength  for  medicinal  use.  The  syrups 
have  been  tested,  and  are  stated  to  give  excellent  results  where 
the  employment  of  either  of  these  medicaments  is  indicated. 

Synip  of  Balsam  of  Tolu. 

The  syrnp  of  tolu,  to  which  the  author  proposes  to  give  the  name 
of  reeino-balsamic,  to  distinguish  it  from  the  transparent  syrup 
made  according  to  the  formula  usually  adopted,  is  prepared  as  fol- 
lows : — 

R    Balsam  of  Tolu 100  grams. 

Sugar 300       „ 

Senegal  Gum,  in  powder      .        .        .      100      ,, 

Water 600      „ 

Syrup 2400       „ 

Triturate  the  balsam  of  tolu  carefully  in  a  porcelain  mortar  with 
the  sugar  and  gum  Senegal,  so  as  to  obtain  a  thorough  and  finely 
pulverized  mixture,  which  is  to  bo  put  into  a  tinned  copper  yessel 
previously  heated  to  100°  C.  A  sufficient  quantity  of  boiling  syrup 
is  then  added,  thinned  by  the  proportion  of  water  indicated ;  careful 
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trituration  is  continued,  together  with  the  action  of  heat ;  and  when 
the  balsam  is  melted  and  suitably  emulsified,  the  syrup  is  added 
boiling  in  successive  portions,  and  the  whole  is  raised  to  ebullition, 
and  afterwards  poured  upon  a  filter  to  separate  impurities  and  a 
small  quantity  of  resin.  When  cold,  the  syrup  is  of  35°  density ; 
the  quantity  obtained  is  three  kilograms  ;  and  each  tablespoonful 
would  represent  thirty  grams  of  syrup  and  one  gram  of  balsam  of  tolu. 
Thus  prepared,  the  syrup  is  opaque.  It  mixes  perfectly  with 
water,  to  which  it  communicates  the  milky  tint  of  an  emulsion. 
Its  taste  is  very  agreeable,  although  slightly  biting ;  and  patients 
tolerate  it  well.  It  possesses  a  rather  marked  coagulating  property, 
and  is  particularly  suitable  for  the  treatment  of  haemoptysis. 

Syrup  of  Tar. 

Syrup  of  tar  may  be  prepared  in  the  same  manner :  but  it  is 
advisable  to  augment  the  proportion  of  sugar,  so  as  to  better  divide 
the  tar.     The  formula  is  : — 

Be    Tar  washed  with  boiling  water     .         .      100  grams. 
White  Sugar         .         .         .         .        .      600      „ 
Powdered  Gum  Senegal        .         .         .       100       ,, 

Water 400       „ 

Syrup .  2000      „ 

The  same  mode  of  operating  is  followed  as  for  the  syrup  of  tolu. 
Each  tablespoonful  of  thirty  grams  will  represent  nine  grams  of 
tar. 

Syrup  of  Tar  and  Tolu. 

By  mixing  in  equal  parts  the  syrups  of  tar  and  tolu,  a  compound 
preparation  is  obtained,  which  is  better  tolerated  than  syrup  of  tar 
alone. 

The  author  adds  that  the  syrup  of  tar  may  also  be  recommended 
for  the  extemporaneous  preparation  of  tar- water,  a  teaspoonful  of 
syrup  representing  twenty- two  centigrams  of  tar.  This  dose,  mixed 
with  a  glassful  of  bitter  infusion,  is  perfectly  tolerated,  and  masks 
the  acridity  of  the  tar. 

Syrupus  Ferri  lodidi.  Charles  Umney.  (Pharm.  Journ.,  3rd 
series,  iii.,  403.)  If  the  directions  of  thQ  Pharmacopoeia  are  strictly 
followed,  and  the  weight  of  syrup  there  ordered  to  be  made  from 
two  ounces  of  iodine  be  made  up  to  two  pounds  eleven  ounces,  then 
the  specific  gravity  of  the  syrup  will  be  1'400  and  not  1*385. 

If  the  syrup  of  1"400  specific  gravity  be  put  aside  for  a  few  days, 
it  will  soon  be  found  that  the  sides  of  the  bottle  will  be  studded 
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with  crystals.  The  author  has  placed  several  bottles,  taken  at 
various  times,  aside  for  the  purpose  of  noting  the  change.  In  all, 
crystals  of  sugar  well  defined,  as  large  as  crystals  of  sulphate  of 
soda,  can  be  seen.  It  is  also  worthy  of  remark,  that  in  all  these 
specimens  of  1*400  specific  gravity,  in  which  the  crystallization  of 
sugar  has  been  going  on,  the  upper  part  of  the  liquid  is  tinged  with 
free  iodine;  whereas  in  a  syrup  of  the  1'38S  density,  placed  side  by, 
side  with  the  other  specimens,  no  such  colour  has  made  its  appear- 
ance, neither  is  there  the  least  sign  of  crystallization. 

It  would  be  well,  therefore,  to  amend  the  Pharmacopoeia  direc- 
tions, thus  :  "  The  product  should  weigh,  when  cold,  tivo  pounds 
eleven  ounces  and  three  quarters,  and  should  have  the  specific  gravity 
1-385. 

Lacto-Phosphates,  and  their  Syrups.  R.  R other.  (Chicago 
Pharmacist,  v.,  247.)  Lactic  acid  abundantly  dissolves  many  of 
the  insoluble  orthophosphates.  When  freshly  precipitated,  among 
the  most  prominent  of  the  resulting  combinations  are  the  so-called 
lacto-phosphates  of  calcium  and  iron. 

When  lactic  acid  is  treated  with  an  excess  of  either  of  these 
orthophosphates  in  the  cold,  a  solution  is  obtained  which  still 
retains  the  acidulous  taste  of  dilute  lactic  acid.  If  this  solution  is 
boiled,  a  copious  granular  precipitate  occurs.  However,  if  it  be  not 
heated,  and  simply  converted  into  a  syrup  by  the  addition  of  sugar, 
the  saccharine  solution,  after  the  lapse  of  a  few  days,  will  deposit  a 
voluminous  white  precipitate,  or  even  completely  gelatinize.  The 
precipitates  produced  by  heat  or  time  are  again  readily  and  com- 
pletely soluble  in  hydrochloric  acid,  producing  a  permanent  solu- 
tion. The  precipitation  is  also  perfectly  prevented,  if  the  saturated 
phosphate  mixture  is  treated  with  an  additional  portion  of  lactic  or 
hydrochloric  acid  before  the  precipitation  has  begun.  The  super- 
natant liquid  from  which  the  phosphate  precipitate  has  spontaneously 
separated  apparently  loses  much  of  its  acidity. 

It  is  highly  probable  that  the  act  of  solution  in  the  first  instance 
is  merely  mechanical,  and  that  the  application  of  heat  or  a  certain 
amount  of  time  is  required  to  determine  a  combination. 

Nevertheless,  the  freshly  precipitated  phosphate  is  always  taken 
up  in  a  certain  fixed  proportion,  and  when  the  solution  is  thoroughly 
saturated  with  the  phosphate,  the  resulting  mixture  invariably  cor- 
responds to  one  molecule  of  tricalcic-orthophosphate  and  four  mole- 
cules of  lactic  acid,  equal  to  one  molecule  of  acid  calcium  phosphate 
and  two  molecules  of  normal  calcium  lactate  ;  thus : 

P  OJj  CV+  4  (C3  B,  Os)  -  (P  OJg  Ca-'  H^  +  2  (Cg  H^  08)g  Ca'' 
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On  standipg,  actual  combination,  however,  does  take  place,  yet 
differing  from  the  result  indicated  in  the  above  equation.  The 
phosphoric  acid  is  then  almost  totally  precipitated  as  the  normal 
dicalcic  orthophosphate  ((P  0^)  Ca'^H)  and  the  generation  of  acid 
calcium  lactate,  in  solution,  thus  : 

(P  0,)2  Caj"  +  4  (O3  Hj  O3)  =  2  (P  OJ  Ca'  H.  +  (C3  H,  Os)^  Ca". 
2C3H5O3. 

But,  as  above  stated,  an  additional  quantity  of  lactic  acid  insures 
a  stable  product.  This  is  effected  by  adding  half  as  much  more 
lactic  acid  as  at  first  consumed,  which  then  indicates  a  mixture  of 
two  molecules  of  free  orthophosphoric  acid,  and  three  molecules  of 
normal  calcium  lactate,  thus  : 

(P  0,)2  Ca/+6  (C3  Hg  O3)  =2  (P  O3  H)+  8  (C3  H^  03)2  Ca^'+2  0  H^. 

The  general  process  for  permanent  solutions  of  the  so-called 
lactophosphates  is  then  as  follows  :  Take  any  convenient  quantity 
of  concentrated  lactic  acid,  and  saturate  f  of  it  with  any  desirable 
orthophosphate,  freshly  precipitated,  then  add  the  remaining  J  of 
the  acid,  and  if  the  preparation  is  to  be  a  syrup,  dissolve  the  sugar 
in  the  solution  without  heat,  and  strain. 

In  the  preparation  of  syrup  of  calcium  lactophosphate,  the  writer 
finds  the  officinal  process  the  best  method  of  obtaining  the  calcium 
phosphate,  but  the  direction  to  wash  the  precipitate  with  boiling 
water  must  be  faithfully  ignored,  as  this  produces  the  crystalline 
phosphate,  which  is  insoluble  in  lactic  acid.  To  obtain  the  gelatinous 
phosphate  heat  is  not  admissible. 

The  following  is  the  process  for  permanent  syrup  of  calcium  lacto- 
phosphate : 

Take  of  either  the  precipitated  Calcinm  Phos- 
phate or  calcined  bones,  about  .         .     6  drachms. 

Lactic  Acid  (concentrated)     .         .       1^  troy  ounces. 

Sugar 10  i  troy  ounces. 

Orange-Flower  Water     ...        2  fluid  ounces. 

Hydrochloric  Acid,  sp.  gr.  1-16  one 
Troy  ounce,  or  sufficient. 

Ammonia  Water,  Water,  of  each  sufficient. 

Mix  the  hydrochloric  acid  with  one  fluid  ounce  of  water,  and  add 
it  to  the  powdered  calcium  phosphate  previously  mixed  with  4  fluid 
ounces  of  water.  When  the  phosphate  has  dissolved,  dilute  the  solu- 
tion to  12  fluid  ounces,  and  precipitate  it  with  an  excess  of  ammonia; 
pour  the  magma  upon  a  filter,  and  wash  it  with  cold  water ;  add  this 
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washed  magma  'to  the  lactic  acid,  and  when  dissolved  dilute  the 
solution  after  the  addition  of  the  orange-flower  water  to  10|  fluid 
ounces,  add  the  sugar  to  9  fluid  ounces  of  this  liquid,  stir  frequently, 
and  after  most  of  it  has  dissolved,  pour  the  syrup  through  a  muslin 
strainer,  mix  the  undissolved  sugar  with  the  remaining  liquid,  and 
after  solution  add  it  to  the  rest  of  the  syrup,  through  the  strainer, 
and  mix. 

Lacto -Phosphate  of  Limo.  By  C.  Meniere.  {Repertoire  de 
Pharmacie,  n.  s.,  i.,  36.)  The  author  is  of  opinion  that  pure  lacto- 
phosphate  of  lime  and  the  lacto-phosphate  of  lime  of  commerce  are 
two  substances,"  presenting  no  analogy.  Chemically  pure,  it  is  solu- 
ble in  water  and  in  alcohol,  presenting  the  reactions  of  lactic  acid 
and  those  of  phosphate  of  lime  ;  whilst  that  which  i^  found  in  com- 
merce is  insoluble  in  water  and  in  alcohol ;  there  is  separation  of 
lactic  acid,  which  remains  in  solution,  and  precipitation  of  a  phos- 
phate of  lime.  Hence  the  medicinal  wines  prepared  with  one  or 
other  chemical  product  have  no  relation  to  each  other,  and  a  success- 
ful preparation  of  syrup  of  lacto-phosphate  of  lime  is  frequently 
prevented  by  an  immediate  separation  of  the  lime  salt.  The  author, 
for  various  reasons,  does  not  consider  the  commercial  lacto-phosphate 
of  lime  to  be  a  fraudulent,  but  a  badly  dried  preparation  ;  to  be,  in 
fact,  not  a  salt,  but  a  simple  mixture.  He  gives  the  following  for- 
mula for  the  preparation  of  a  syrup  of  sodic  lacto-phosphate  of  lime, 
which  he  himself  has  followed  during  two  years  with  most  satisfac- 
tory results. 

R  Lactate  of  Soda,  quite  white  and  in  plates  1  gram. 
Soluble  Acid  Phosphate  of  Lime  .  .  4  grams. 
Sugar  Symp,  quite  colourless .        .        .     395     ,, 

Melt  the  two  salts  together  in  a  little  distilled  water  at  a  very  low 
temperature,  and  then  add  the  syrup  cold.  A  preparation  may  be 
thus  obtained  equal  in  limpidity  to  that  of  simple  syrup. 

Sympns  Calcis  Lacto-Phosphatis.  P.  Vincent  (Paris).  (Pharm.. 
.Tourn.,  8rd  series,  iii.,  559.)  The  author  states  that  having  made 
this  syrup  several  times  from  the  same  formula,  he  can  strongly 
recommend  it : — 

R    Bone  Ash 10  grama. 

Hydrochloric  Acid 20      „ 

Solution  of  Ammonia       .        .        .        .     13      „ 
Concentrated     Lactic     Arid.       Distilled 

Water q.  g. 

Sugar 528  grams. 

T 
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Leave  togetlier  for  some  time  the  bone  ash  and  hydrochloric  acid, 
until  effervescence  ceases,  then  add  distilled  water  500  grams,  pre- 
cipitate with  the  ammonia,  filter,  and  wash  the  precipitate  with 
distilled  water  until  the  washings  cease  to  give  a  precipitate  with 
nitrate  of  silver.  Leave  to  drain  for  12  hours,  gently  heat  in  a 
porcelain  crucible,  and  add  sufficient  lactic  acid  to  dissolve  the  pre- 
cipitate, add  sufficient  distilled  water  to  make  the  product  weigh 
272  grams,  filter,  add  the   sugar,  and  dissolve  with  a  gentle  heat. 

Syrup  of  Lacto-Phosphate  of  Lime.  Ed.  Chiles.  (Amer. 
Jouni.  Fharm.j  4th  series,  iii.,  105.) 

R.    Chloride  of  Calcium 5i. 

Phosphate  of  Sodium ^i"^- 

Concentrated  Lactic  Acid 5i. 

Dissolve  the  chloride  of  calcium  and  phosphate  of  sodium  sepa- 
rately, mix  the  solutions,  wash  the  precipitate,  and  dissolve  it  in  the 
lactic  acid.  Filter,  and  mix  with  sufficient  syrup  to  make  2| 
pints. 

Syrups  of  Phosphates.  R.  W.  Giles.  (Fharm.  Journ.,  3rd 
series,  iii.,  437.)  The  author  in  this  paper  refers  to  the  difficulties 
sometimes  experienced  of  obtaining  a  satisfactory  and  permoAieni 
solution  of  the  phosphates  of  which  the  syrupy  were  composed,  and 
of  avoiding  a  tendency  to  discoloration.  Specimens  of  syrup  of 
phosphate  of  iron  and  syrup  of  phosphates  af  iron,  quinine,  and 
strychnine  were  exhibited  at  an  evening  Pharmaceutical  meeting, 
which  had  been  kept  for  upwards  of  a  year  without  material 
deposit  or  discoloration.  He  considers  that  these  inconveniences 
might  be  avoided  by  the  following  simple  precautions,  viz.  : — 
To  accomplish  the  process  with  the  greatest  possible  rapidity  of 
manipulation,  to  exclude  every  source  of  impurity,  and  to  dis- 
solve the  sugar  without  heat.  With  this  object  distilled  water 
should  be  used  copiously  for  washing  the  precipitates,  which  should 
then  be  dried  by  strong  pressure,  and  the  purest  loaf  sugar  (in  the 
state  of  rough  powder)  should  be  used  for  completing  the  syriip. 
If  likely  to  be  kept  long,  the  syrup  should  be  bottled  in  sizes  con- 
venient for  use.  In  the  preparation  of  syrupus  phosphatis  comp., 
Professor  Parrish'^s  published  formula  was  stated  to  produce  a  syrup 
harsh  to  the  taste  and  objectionable  to  patients,  particularly  to 
children,  for  whom  it  is  largely  employed.  This  appeared  to  be 
overcome  in  the  American  manufactured  syrup  by  the  substitution 
of  a  sensible  proportion  of  hydrochloric  acid  for  its  equivalent  of 
phosphoric,  which  equally  well  retains  the  phosphates  in  solution, 
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and  gives  a  soft  saline  taste  to  the  product.  The  presence  of  arsenic 
in  phosphoric  acid,  to  an  extent  capable  of  communicating  irritating 
properties  to  phosphatic  syrups  was  also  stated.  The  author  was 
indebted  for  this  information  to  the  careful  observation  of  Mr. 
Randall,  of  Southampton.  The  arsenic  probably  finds  its  way  into 
phosphorus  in  consequence  of  pyritic  sulphuric  acid  (which  is  com- 
monly contaminated  with  arsenic)  being  employed  by  the  phos- 
phorus manufacturers  on  account  of  its  cheapness. 

Aromatic   Syrup   of  Phosphate   of  Iron,  auinine,  and  Ignatia 
Dr.  C.  G.  Polk.     (Amer.  Journ.  Pharm.,  4th  series,  ii..530.) 

1^ 


Ferri  Sulphatis  Purificati 

5XV. 

Sodae  Phosphatis  Purificati 

.     5-hj. 

Quiniae  Sulphatis      .         . 

.     5vi. 

Acidi  Sulphurici  Diluti     .... 

.      q.s. 

Aquffi  Ammoniae        ..... 

q.s. 

TincturoB,IguatiaB  Amarae  Sat. . 

5hj- 

Sacchari  Albi 

.       3XX. 

Acidi  Phosphorici  Glacialis 

5ij. 

Aquae  Destillata 

.     S^v. 

Alcoholis 

.      5iv. 

Tincturffi  Aurantii  Essentiahs  . 

•        5i. 

Olei  Cardamomi  Semhiae,  Olei  Carui         .    aa 

gtt.  XX. 

Dissolve  the  sulphate  of  iron  in  three  ounces,  and  the  phosphate 
of  soda  in  five  ounces  of  boiliug  water.  Mix  the  solutions  in  a 
porcelain  bottle  with  a  tight-fitting  stopper,  and  instantly  insert 
the  stopper  so  as  to  exclude  both  light  and  air.  Set  aside  that 
double  decomposition  may  ensue,  and  the  phosphate  of  iron  be 
precipitated.  It  is  nearly  white.  Throw  this  on  a  fine  linen  filter, 
and  place  in  a  porcelain  funnel,  and  pour  on  water,  of  the  tempera- 
ture of  180°  F.,  until  the  washings  cease  to  be  aflfected  by  chloride 
of  barium.  Then  rapidly  fold  up  in  the  linen  filter,  and  subject  to 
pressure  in  a  press  until  quite  dry,  and  dissolve  in  the  solution  of 
phosphoric  acid  made  by  dissolving  the  monobasic  phosphoric  acid 
in  the  distilled  water.  Dissolve  the  sulph.  of  quinine  in  six  ounces 
of  water  with  dil.  sulph.  acid,  and  precipitate  by  slowly  adding  am- 
monia water  until  the  alkaloid  is  thrown  down.  Then  carefully 
wash  and  dissolve  in  the  solution  with  the  iron.  Mix  the  alcohol 
and  saturated  tincture  of  ignatia  together.  Rub  the  oil  of  carda- 
mom, oil  of  caraway,  and  essential  tinct.  of  orange  toj^ether  with  the 
sugar;  and,  lastly,  mix  all  the  ingredients,  and  dissolve  without 
heat. 

The  satumted  tinct.  of  ignatia  is  made  by  percolating  IG  ounces 
of  alcohol  through  24  ounces  of  finely  powdered  ignatia  beau.    Thia 
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syrup  differs  materially  from  the  syr,  phosph.  iron,  quinine,  and 
strychnine,  and,  while  less  pharmaceutically  perfect  in  its  transpa- 
rency, keeps  much  better. 

Syrup  of  Phosphate  of  Iron,  duinine,  and  Strychnine,  with 
Phosphate  of  Ammonia.  Dr.  C.  G.  Polk.  {Amer.  Journ.  Pharm., 
4tli  series,  iii.,  49.) 


Ferri  Sulphatis         .         .         .         . 

.    grs.  2625. 

Soda3  Phosphatis       .         .         .         . 

.         .     Six. 

Acidi  Phosph.  Glacial. 

.  Sviii. 

Acidi  Nitrici  C.  P.      . 

.        .        .    5vi. 

Quinae  Sulphatis 

.      grs.  336 

Acidi  Sulphurici  Dil. 

.      q.s. 

Aquffi  Ammonise  Concent. 

.      q.s. 

Strychniae          .... 

.    grs.  xiiss 

Syrupi,  q.s.  ad           ... 

.         .         .  Sxlii 

Dissolve  the  sulphate  of  iron  in  seven  ounces  of  boiling  water,  and 
the  phosphate  of  soda  in  twelve  ounces  of  boiling  water  ;  mix  them 
in  a  precipitating  jar,  and  carefully  wash  the  precipitated  phosphate 
of  iron ;  add  the  phosphoric  acid  to  5xx.  of  distilled  water,  apply 
gentle  heat  on  a  sand-bath  until  dissolved,  then  introduce  the  nitric 
acid,  and  continue  the  application  of  heat  until  the  solution  is  re- 
duced to  the  measure  of  seventeen  ounces,  or  until  the  fumes  of 
nitric  acid  cease  to  be  evolved ;  dissolve  the  quinine  by  aid  of  the 
dilute  sulphuric  acid  in  four  ounces  of  water,  and  precipitate  the 
alkaloid  by  aqua  ammonias  slowly  added,  and  carefully  wash  ;  dis- 
solve the  phosphate  of  iron,  the  quinine,  and  also  the  strychnine  in 
ten  fluid-ounces  of  the  acid  by  the  aid  of  heat  on  the  sand-bath,  the 
alkaloids  being  withheld  until  the  iron  is  dissolved ;  saturate  the 
remaining  seven  fluid-ounces  of  the  phosphoric  acid  with  the  concen- 
trated liq.  ammonias,  and  lastly  mix  the  two  solutions  in  sufficient 
dense  syrup  to  measure  forty-two  ounces. 

This  formula,  which  is  based  on  the  same  principle  as  the  am- 
monio-citrate,  am monio- tartrate,  and  other  salts  of  iron  combining  a 
neutral  salt  with  an  alkali  base,  produces  a  ferric  syrup  which  is 
scarcely  inferior  to  iron  reduced  by  hydrogen  in  therapeutical 
power,  and  surpasses  all  other  syrups  in  permanency.  The  author 
has  never  known  it  to  precipitate  the  iron  salt  or  undergo  de- 
composition. It  is  too  expensive  and  difficult  to  prepare  to  super- 
sede Easton's  formula,  and  although  very  superior  to  it  in  chlorosis, 
neuralgia,  and  some  types  of  anaemia,  its  use  is  more  circumscribed, 
and  must  yield  the  palm  to  that  splendid  preparation  as  a  general 
tonic. 
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Syrupus  Mori.  Charles  Umney.  (Fharm.  /owrn.,  3rd  series, 
iii.,  403.)  If  the  directions  for  preparing  syrup  of  mulberries  be 
strictly  followed,  the  spirit  added,  and  the  product  made  to  weigh 
three  pounds  six  oimces,  then  the  specific  gravity  will  be  1"298,  and 
not  1"330.  It  can  be  seen  by  a  comparison  of  the  proportion  of 
sugar  ordered  for  this  syrup,  with  the  quantity  directed  to  be  used 
for  syrup  of  lemons,  or  even  some  of  the  other  ofl&cinal  syrups,  that 
if  1'330  be  the  correct  specific  gravity  of  the  mulberry  syrup,  then 
the  other  syrups  are  incorrectly  described  in  density.  It  would  be 
well  to  amend  the  formula  thus  : — 

p,     Mulberry  Juice  (sp.  gr.  1.060)  .         .         .         1  pint. 
Eefined  Sugar  ,,  .2  pounds  3  ounces. 

Kectified  Sphit  „  .         .2^  fluid-ounces. 

The  product  should  weigh  three  pounds  six  ounces,  and  have  the 
specific  gi'avity  1-330. 

Syrupns  Rhamni.  Charles  Umney.  (Pharm.  Joum.,  3rd 
series,  iii.,  404.)  Although  this  is  perhaps  the  least  important  of  the 
syrups,  still,  since  it  has  a  place  in  the  Pharmacopoeia,  it  is  advisable 
that  the  best  and  most  uniform  preparation  possible  should  be  made. 
The  present  formula  the  author  fears,  on  account  of  the  various 
dilutions  of  buckthorn  juice,  and  also  from  "  five  pounds  of  sugar  or 
a  sufficiency  "  being  ordered,  and  from  no  weight  being  given  for  the 
perfected  syrup,  but  merely  a  specific  gravity  1*320,  is  scarcely 
the  best  that  could  be  devised.  The  author  would  suggest  the 
following:  — 

jib    Buckthorn  Juice     .     4  pints  or  a  sufl&cient  quantity. 

mger     )    ^^  ^^^ ounce. 

Pimento  ) 

Refined  Sugar 6  pounds. 

liectified  Spirit 6  fluid-ounces. 

Evaporate  the  juice  to  two  pints  and  a  half,  ot  until  it  is  of 
specific  gravity  1*100;  add  the  ginger  and  pimento,  and  digest  at  a 
rentlo  heat  for  four  hours,  and  strain.  When  cold  add  the  spirit ; 
let  the  mixture  stand  for  fourteen  hours,  then  decant  the  clear 
liquor,  and  in  this  dissolve  the  sugar  with  a  gentle  heat.  The  pro- 
duct should  weigh  seven  pounds  twelve  ounces,  aud  have  a  specifio 
gravity  1*330. 

Test  for  genuine  Raspberry  Syrup.  (Pharm.  Centr,  Halle.,  1872, 
No.  37.)  The  New  German  Pharmacopoeia  directs  to  mix  the  syrup 
with  half  its  volume  of  nitric  acid,  which  must  not  change  tho 
colour   to  yellow.      Dr.  Ilager  observes .  that  the  artificial  syrups 
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coloured  with  anilin  are  instantly  coloured  yellow  on  being  mixed 
with  the  acid,  while  genuine  syrup  of  raspberries  at  first  retains 
its  colour,  but  gradually  turns  yellow.  If  the  yellow  colour  ap- 
pears in  a  few  minutes  the  syrup  has  been  made  of  diluted  rasp- 
berry juice. 

Tinctura  Aromatica.  (Pharm.  Germ.)  Cinnamon  bark,  coarsely 
powdered,  4  parts ;  cardamoms,  cloves,  galanga,  all  in  coarse  powder, 
of  each,  1  part ;  dilute  spirit,  50  parts.  Let  the  tincture  digest  till 
it  becomes  of  a  reddish-brown  colour.  (The  dilute  spirit  contains 
68  or  69  per  cent,  of  alcohol,  and  has  a  sp.  gr.  of  '892  to  •893.) 

Colourless  Tincture  of  Iodine.  By  M.  Hager.  (Joum.  Pharm. 
GMm.j  4th  series,  xvi.,  46,  from  Journ.  de  Pharm.  de  Bruxelles.)  In 
America  a  preparation  is  employed  under  this  name  which  Mr. 
Curtmann  obtains  by  dissolving  10  parts  of  iodine  in  85  parts  of 
alcohol  of  95°  strength,  adding  twenty  parts  of  strong  solution  of 
ammonia,  and  allowing  the  mixture  to  stand  for  four  weeks.  The 
iodine  and  ammonia  in  alcoholic  solution  react  upon  each  other,  and 
there  is  formed,  besides  iodide  of  ammonium,  a  combination  repre- 
sented by  the  formula  N  Ig  H,  which  has  been  named  duodamine,  and 
which  possesses  an  explosive  property  like  iodide  of  nitrogen.  This 
body  also  decomposes  with  the  lapse  of  time,  and  the  tincture  of 
iodine,  which  has  become  colourless,  then  contains  triethylamine  as 
well  as  iodide  of  ethyl  and  iodide  of  ammonium,  besides  alcohol  and 
free  ammonia  if  these  have  been  added  in  too  great  quantity. 

M.  Hager  proposes  to  modify  the  formula  for  this  preparation  in 
such  a  manner  that  it  may  be  obtained  in  a  few  hours.  He  recom- 
mends to  put  into  a  glass  vessel  pure  iodine,  hyposulphite  of  soda, 
and  distilled  water,  of  each  20  grams ;  allow  them  to  digest  at 
a  gentle  heat  with  occasional  shaking  until  the  solution  is  perfect, 
and  add  to  the  mixture  32  grams  of  solution  of  ammonia  and  150 
grams  of  spirit.  It  is  then  left  to  stand  during  two  days  in  a  cool 
place  and  filtered.  The  liquid  should  be  limpid,  colourless,  with  a 
peculiar  somewhat  amraoniacal  odour,  and  a  density  of  about  0*940. 

The  liquid  so  obtained  contains  besides  the  before-mentioned 
substances,  a  little  iodide  of  sodium  and  also  iodide  of  triethyl- 
ammonium,  which  after  the  tincture  has  been  kept  a  long  time  is 
transformed  into  triethylamine  and  iodide  of  ethyl.  The  result  is 
that  the  colourless  tincture  acts  as  an  external  remedy  much  more 
gently  than  the  coloured  tincture. 

Tincture  of  Orange  Peel.  A.  F.  Ha  sold  en.  {Pharm.  Journ.,  3rd 
series,  iii.,  361.)  Tincture  of  orange-peel  has  often  furnished  a  topic 
for  conversation,  but  the  author  does  not  remember  seeing  any  written 
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communication  upon  it  published  in  tlie  Pharmaceutical  Journal, 
hence  one  reason  why  he  has  thought  it  worthy  of  being  brought  into 
notice,  and  secondly,  whilst  the  Pharmacopoeia  directs  the  dried  peel 
to  be  used,  there  are  pharmacists  who  consider  that  the  fresh  peel, 
or  peel  cut  in  England,  and  not  allowed  to  dry,  is  to  be  preferred  in 
point  of  flavour.  Again,  there  are  others  who  admit  the  superiority 
of  the  fresh  peel  when  the  tincture  is  unmixed,  but  consider  it  a 
matter  of  secondary  importance,  when  mixed  with  other  ingredients, 
as  in  tincture  of  quinine,  or  when  added  to  other  things  in  prescrip- 
tions, under  which  circumstances  the  supposed  delicate  flavour 
of  the  fresh  peel  is  inappreciable.  Again,  there  are  pharmacists  who 
look  upon  the  peel  cut,  dried  abroad,  and  imported  into  this  country 
for  the  purpose  of  tincture,  equal  to  that  cut  and  dried  here,  although 
the  Pharmacopoeia  describes  orange-peel  as  "the  dried  outer  part 
of  the  rind  of  the  bitter  orange,  Citrus  Bigaradia,  Risso,  '  Histoire 
Naturelle  des  Grangers,'  plate  30.  From  the  ripe  fruit  imported 
from  the  South  of  Europe."  The  author  can  hardly  imagine  it 
would  exclude  the  same,  because  it  was  cut  and  dried  abroad. 

"  Characters.  Thin,  of  a  dark  orange-colour,  nearly  free  from  the 
white  inner  part  of  the  rind,  having  an  aromatic  bitter  taste  and 
fragrant  odour."  As  regards  colour,  the  foreign-cut  peel  as  generally 
met  with  is  darker  than  the  English  cut,  but  not  so  thin.  The 
author  placed  upon  the  table  at  a  recent  Pharmaceutical  meeting, 
five  samples  of  tincture,  four  of  which  were  prepared  by  maceration 
(B.P.  proportions).  Maceration  was  chosen  as  being  less  liable 
to  the  little  accidents  which  sometimes  attend  percolation,  and 
they  could  all  be  prepared  at  the  same  time,  without  requiring 
four  percolators  of  the  same  size ;  and  one  was  prepared  by  per- 
colation. 

To  those  who  hitherto  have  not  paid  attention  to  the  subject,  it 
may  be  interesting  to  know  that  the  fresh  peel  cut  here,  not  being 
as  thin  as  the  author  wished  it,  upon  being  recut  by  himself,  lost 
just  one-fourth  of  its  weight,  that  is,  he  removed  one-fourth  of  tho 
white  inner  part  of  the  rind ;  secondly,  this  upon  drying  lost  two- 
thirds  of  its  weight,  i.e.,  eight  ounces  of  twelve,  and  even  then  waa 
not  as  dry  as  the  commercial  article.  This,  dried  by  the  author  him- 
self, cost  Ss.  per  lb.,  the  commercial  dry  English  peel  costs  from  2^.  2d, 
to  3/?,,  and  the  foreign  from  9d.  to  Is.  Of  tho  five  samples  referred  to, 
tho  one  by  percolation  was  made  with  foreign  imported  dry  peel ;  of 
tho  others,  one  with  foreign,  one  with  tho  English  commercial  dry 
peel,  one  with  the  peel  recut  and  dried  by  himself,  and  ono  with  tho 
fresh  peel  recut ;  of  this  last  six  oances  were  rec[uircd  ns  an  oquiva- 
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lent  of  two  ounces  dry.  In  preparing  the  tincture  with  fresh  peel, 
the  author  made  one  oversight.  The  oversight  was  this :  although 
he  calculated  the  quantity  of  the  fresh  peel  required  as  an  equivalent 
for  the  prescribed  quantity  of  dried  peel,  he  omitted  to  calculate  the 
amount  of  moisture,  and  that  he  should  require  less  water  to  make 
the  spirit  proof.  However,  the  author  does  not  think  that  that 
circumstance  at  all  interfered  with  the  flavour  of  the  article  pro- 
duced. The  specific  gravity  of  each  was  taken,  and  there  was 
considerable  variation  running  thus  : — '944,  •938,'936,  "926,  and  -922. 
Tincture  of  Orange  Peel.  Dr.  Charles  Symes.  (Pharm.  Journ., 
3rd  series,  iii.,  381.)  The  preparation  of  tincture  of  orange  from 
fresh  peel  is  a  matter  which  has  engaged  the  author's  attention 
more  or  less  during  the  last  twelve  years,  and  he  thinks  that  some 
few  remarks  on  the  observations  he  has  made  from  time  to  time 
might  not  be  out  of  place ;  especially  as  very  vague  conclusions 
appear  to  have  been  arrived  at  on  this  subject  at  a  recent  Pharmaceu- 
tical meeting,  after  a  description  of  some  (to  the  author's  mind)  un- 
satisfactory experiments  by  the  president  (see  preceding  paper). 

On  March  8th,  1868,  the  author  brought  the  subject  before  the 
members  of  the  Liverpool  Chemists'  Association,  exhibiting  a  sample 
of  the  preparation  in  question,  and  advocating  its  general  adoption 
(vide  Fharmaceutical  Journal,  2nd  series,  vol.  ii.,  p.  622),  but  it 
received  comparatively  little  attention,  and  it  was  overruled  by  Mr. 
Shaw  (in  the  chair)  that  the  inconvenience  of  being  unable  to 
obtain  fresh  peel  at  all  seasons  of  the  year  was  sufficient  to  justify 
the  continuance  of  the  process  according  to  the  B.P. 

Tincture  of  orange  is  essentially  a  flavouring  agent,  possessing 
slight  stomachic  properties ;  nevertheless,  it  is  the  most  important 
of  its  class,  largely  prescribed,  and  therefore  meriting  attention.  In 
drying  the  peel,  however  carefully  this  is  performed,  a  large  percentage 
of  the  aroma  is  lost,  which,  if  retained,  makes  a  tincture  of  un- 
questionably superior  flavour ;  such  being  the  case,  any  difficulty  in 
procuring  the  fruit  at  some  seasons  is  quite  secondary.  How  easy 
would  it  not  be  to  make  many  of  the  tedious  pharmacopoeia  pre- 
parations if  we  could  rest  satisfied  with  inferior  results  ?  When 
this  tincture  has  been  kept  twelve  months,  the  flavour  is  not  quite 
so  fine  as  when  freshly  prepared,  but  even  then  its  superiority  to 
tincture  from  the  dry  peel  is  evident. 

Six  ounces  of  peel,  cut  thinly  from  the  fruit,  weigh  two  ounces 
when  dry  ;  it  will  be  evident  then  that  this  quantity  will  be  re- 
quired to  make  one  pint  of  tincture,  and  that  four  ounces  of  water 
must  be  omitted  in  making  the  proof  spirit.     Although  rectified 
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spirit  miglit  be  the  best  solvent  of  the  volatile  oil,  etc.,  in  the  peel, 
there  is  an  objection  to  its  nse,  as  it  tends  to  harden  the  peel, 
rendering  it  more  crisp  and  less  permeable.  In  the  winter  the 
author  usually  makes  sufficient  to  carry  him  safely  through  the 
summer,  when  the  fruit  is  difficult  to  procure,  but  taking  the  quantity 
of  the  pharmacopoeia  for  example  he  proceeds  thus : — Six  ounces  of 
thin  fresh  peel,  cut  small,  are  macerated  48  hours  with  four  ounces 
of  distilled  water ;  12  ounces  of  rectified  spirit  are  then  added,  and 
the  maceration  continued  with  occasional  agitation  for  one  month ; 
filtered,  pressed,  and  the  product  made  to  measure  one  pint  wdth 
proof  spirit.     Set  aside  in  a  moderately  cool  place  for  use. 

Tincture  of  Cluinine.  T.  H.  Hustwick.  (Pharm.  Journ.,  3rd 
series,  iii.,  722.)  The  author  makes  the  following  remarks  from 
the  results  of  his  own  experience  with  reference  to  the  above 
tincture : — 

Tincture  of  quinine  has  been  an  official  preparation  only  since  1851, 
but  some  time  before  then  it  was  evidently  recognized  as  an  extra- 
pharmacopceial  preparation,  from  the  fact  that  in  the  Pharm. 
Journ.,  1st  series,  v.,  528,  amongst  answers  to  correspondents,  a 
form  is  given  for  its  preparation  similar  to  the  present  one,  except 
that  it  contained  one  minim  of  dilute  sulphuric  acid  to  each  grain  of 
quinine.  We  may  suppose,  therefore,  it  has  long  been  a  favourite 
method  of  exhibiting  the  alkaloid,  the  dead  bitter  of  the  quinine 
being  modified  and  aromatized  by  the  warm  and  pleasant  flavour  of 
the  orange-peel ;  while  the  appearance,  potability,  and  convenience 
of  the  preparation  cause  it  to  be  held  in  favour  by  both  patient  and 
prescriber.  It  is  one  of  the  simplest  preparations  of  the  pharma- 
copoeia, being  merely  a  solution  of  sulphate  of  quinine  in  tincture  of 
orange-peel,  in  which  menstruum,  when  slightly  warmed,  the  salt 
is,  or  should  be,  completely  soluble.  Yet  the  result  is  not  always 
satisfactory ;  sometimes  there  is  a  considerable  deposition  of  quinine 
in  a  crystalline  form,  and  invariably  a  precipitate,  occasionally 
necessitating  more  than  one  filtration  before  it  is  fipally  got  rid  of. 

The  directions  given  in  the  British  Phai'macopooia  are,  to  dissolve 
the  quinine  in  the  tincture  with  the  aid  of  a  gentle  heat ;  allow  the 
solution  to  remain  for  three  days,  shaking  it  occasionally;  and 
afterwards  filter.  Now  as  the  solution  is  complete  on  warming  the 
tincture  with  the  quinine  salt,  and  since  it  is  permanently  ell'ected 
at  the  first  if  too  much  heat  be  not  used,  what  is  the  use  of  the  sub- 
sequent digestion  ?  The  tincture,  on  cooling,  is  very  nearly  bright, 
no  appearance  of  undissolved  sulpliato  being  visible :  however, 
witliiu  a  short   time   wu   have  evidence  of   cliauge  taking  place, 
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the  tincture  becomes  a  shade  lighter  in  colour,  and  a  precipitate 
shows  itself.  I  conclude  that  it  is  to  allow  time  for  this  precipitate 
to  form  completely  and  entirely  that  the  term  of  digestion  is  ordered, 
and  then  the  extraneous  matter  is  got  rid  of  by  filtration.  Suppos- 
ing the  tincture  be  filtered  immediately  after  it  is  made,  a  second 
filtration  would  ultimately  be  required.  I  have  frequently  heard 
this  precipitate  spoken  of  as  a  tannate  of  quinine  ;  and  that  it  is  so 
seems  to  have  been  taken  for  granted,  especially  when  we  consider 
that  orange-peel  does  contain  tannin,  as  is  shown  by  its  behaviour 
with  a  salt  of  iron,  and  that  tannates  are  generally  insoluble,  so 
that  it  is  easy  to  jump  at  the  conclusion  that  the  precipitate  in 
question  is  tannate  of  quinine. 

The  first  point,  therefore,  was  to  determine  the  character  of  this 
precipitate.  The  precipitate  from  four  pints  of  tincture  was  col- 
lected on  a  filter,  and  washed  with  two  ounces  of  proof  spirit  in 
small  quantities  at  once  (in  my  first  attempt,  distilled  water  was 
used  for  washing,  but  I  found  the  precipitate  gradually  dimi- 
nishing) ;  this,  when  dried,  I  found  to  weigh  on  different  occasions 
from  16  to  2G  grains ;  the  variation  is  probably  owing  to  different 
lots  of  peel  being  used ;  it  was  nearly  all  soluble  in  boiling  distilled 
water,  what  was  left  being  apparently  only  a  mechanical  residue 
from  the  filter.  A  solution  of  ferrous  sulphate,  containing  a  small 
quantity  of  a  ferric  salt,  gave  no  evidence  of  tannin ;  both  oxalate 
of  ammonium  and  chloride  of  barium  gave  copious  precipitates 
of  their  respective  compounds  of  lime  and  sulphuric  acid,  while 
exposure  of  the  preciptate  to  a  red  heat  produced  no  change  beyond 
turning  it  from  white  to  ash-grey,  showing  its  comparative  freedom 
from  organic  matter,  such  as  quinine. 

Having  so  far  settled  the  composition  of  the  precipitate,  the 
next  question  was.  How  came  it  there  ?  The  quinine  salt  furnishes 
one  of  the  constituents ;  the  other  must  be  supplied  either  by  the 
water  of  the  proof  spirit  or  by  the  orange-peel,  but  as  I  have 
always  used  distilled  water,  that,  as  a  source,  is  out  of  the  question. 
I  am  unable  to  find  any  published  analysis  of  orange-peel,  but  two  or 
three  experiments  seem  to  show  that  the  lime  is  derived  from 
that  ingredient,  for  infusions  both  recent  and  concentrated,  as 
well  as  tincture,  give  ample  evidence  of  the  presence  of  lime  by 
their  behaviour  with  oxalate  of  ammonium.  But  what  may  be 
relied  on  as  the  most  conclusive  test  is  that  afforded  by  the  ash 
of  the  peel ;  this  when  well  incinerated,  is  to  be  treated  with  hydro- 
chloric acid,  evaporated  to  dryness,  and  the  residue  boiled  with  dis- 
tilled water ;  then  filtered  and  the  oxalate  added,  showing  at  once 
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that  lime  is  present.  From  these  premises  we  may  build  up  a 
theory  as  to  the  formation  of  this  salt :  the  quinine  supplying 
the  acid,  and  the  orange-peel  the  base,  a  mutual  decomposition 
takes  place,  whicb  is  doubtlesss  completed  within  the  three  days 
ordered  iu  the  Pharmacopoeia,  for  if  the  tincture  be  then  filtered,  no 
further  deposit  of  lime  takes  place. 

It  is  only  reasonable  to  suppose  that  a  tincture  made  with  absolute 
quinine  would  be  free  from  this  deposit ;  and  to  satisfy  myself,  I  re- 
cently prepared  a  small  quantity.  The  proper  quantity  of  sulphate 
was  dissolved  in  acidulated  water,  precipitated  by  ammonia,  and 
washed  till  no  smell  of  that  reagent  was  perceptible.  The  precipitated 
quinine  was  then  well  pressed  between  blotting-paper,  and  at  once 
dissolved  in  the  tincture  ;  a  little  cloudiness  was  apparent,  which  in 
a  few  days  settled  down  into  a  light  brownish  flocculent  precipi- 
tate, very  different  in  appearance  from  the  white  dense  deposit 
of  the  former.  This,  when  collected  on  a  filter,  was  very  small 
in  quantity,  and  after  washing  with  proof  spirit,  remained  brown. 
It  was  insoluble  in  boiling  water,  but  nearly  all  dissolved  in  water 
acidulated  with  sulphuric  acid  ;  so  that  I  conclude  it  was  princi- 
pally quinine,  contaminated  with  and  possibly  thrown  down  by 
colouring  and  astringent  matter,  especially  when  a  little  placed  on  a 
white  slab  and  touched  with  a  drop  of  solution  of  sulphate  of  iron 
gave  a  slight  blackish  discoloration,  showing  the  presence  of  tannin, 
but  in  so  minute  a  quantity  as  to  be  hardly  worth  notice.  My  object 
in  making  these  experiments  was  to  learn,  first,  if  the  precipitate  or- 
dinarily occurring  in  tincture  of  quinine  was  a  compound  of  that 
alkaloid;  and  second,  if  the  tincture  could  be  better  prepared  from 
freshly  precipitated  quinine.  As  to  the  first,  we  may  conclude  from 
the  evidence  already  produced,  that  it  is  little  more  than  sulphate  of 
lime  ;  and  as  to  the  second,  I  think  there  is  nothing  gained.  In  the 
one  case  we  get  rid  of  the  lime  salts  by  filtration ;  and  in  the  other 
prevent  their  formation  by  a  process  requiring  more  time  and 
labour,  the  result  in  the  end  being  just  the  same.  As  regards  the 
best  method  of  preparing  the  tincture,  my  idea  is  to  dissolve  the 
qninine  in  as  largo  a  -portion  of  the  tincture  of  orange-peel  as 
possible,  say,  not  loss  thin  one-half,  using  a  rainimum  of  heat,  and, 
of  course  no  acid,  as  I  believe  that  addition,  besides  being  unneces- 
sary, is  one  cause  of  the  deposition  of  quinine  instead  of  preventing 
it;  and  I  am  quite  of  opinion  that  a  fair  trial  of  the  B.  P.  formula 
and  close  adherence  to  its  direction  will  lead  to  a  satisfactory  result. 

Tincture  of  duinine.  R.  G.  Mum  bray.  (Pharm.  Jmmi.^  Srd 
scries,  iii.,  700.)     The  author  requiring  a  considerablo  quantity  of 
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this  tincture  for  immediate  use,  warmed  it  over  a  water-bath,  but 
on  cooling  it  deposited  an  abundant  crop  of  crystals  like  feathery 
stars.  The  author  draws  the  inference  that  either  too  much  quinine 
is  employed,  or  that  the  menstruum,  proof  spirit,  is  not  sufficiently 
strong,  and  he  therefore  suggests  the  addition  of  a  little  dilute 
sulphuric  acid  for  the  purpose  of  keeping  the  quinine  in  solution. 

Tincture  of  duinine.  R-.  W.  Giles.  (Pharm.  Journ.,  3rd  series, 
iii.,  740,  780.)  The  author  considers  it  to  be  beyond  dispute  that 
tincture  of  quinine  of  the  official  spirituous  strength  will  deposit 
copiously  crystallized  quinine,  at  the  temperature  of  English  winters, 
and  recommends  that  a  menstruum  be  employed  consisting  of  3 
parts  of  spirit  to  1  part  of  water.  The  author  has  long  noticed  that 
a  deposit  is  early  formed  in  tincture  of  quinine  which  is  not  bitter, 
and  therefore  presumably  does  not  contain  quinine,  but  that  after 
this,  and  at  low  temperatures,  another  deposit  of  feathery  crystals 
takes  place,  which  are  easily  redissolved  at  the  ordinary  temperature 
of  an  inhabited  room,  and  which  the  author  believes  to  be  sulphate 
of  quinine. 

Tincture  of  duinine.  J.  H.  Baldock.  (Pharm.  Journ.,  3rd 
series,  iii.,  720,  759.)  The  author  replying  to  the  communications 
on  this  subject  as  above  quoted,  makes  the  following  observations: — 

If  tincture  of  quinine  is  made  by  using  a  tincture  of  orange  made 
with  spirit  of  full-proof  strength,  there  will  then  be  no  deposition  of 
crystals,  except  perhaps  in  very  cold  weather. 

It  appears  to  have  been  assumed  that  the  crystalline  deposit  was 
either  quinine  or  some  salt  of  that  alkaloid,  whereas  in  point  of  fact 
it  contains  no  quinine  whatever,  it  is  not  bitter,  and  is  insoluble  in 
dil.  sulph.  acid. 

If  to  a  tincture  of  orange  made  with  fully  proof  spirit  a  few  drops 
of  dilute  sulphuric  acid  are  added,  exactly  the  same  result  is  ob- 
tained, 710  quinine  being  present. 

The  crystals  are  in  reality  "  sulphate  of  lime "  (see  also  Mr. 
Hustwick's  paper),  and  are  derived  partly  from  the  quinine  salt 
and  partly  from  the  orange  peel. 

The  quantity  will  vary  with  the  quality  of  the  peel  used,  and 
depends  partly  also  upon  whether  the  peel  is  thinly  or  thickly  cut, 
the  lime  salts  of  some  organic  acids  (probably  citrate  and  malate) 
residing  in  the  white  portion  of  the  peel. 

As,  therefore,  sulphate  of  lime  is  less  soluble  in  a  fully  proof 
spirit  than  in  one  of  less  strength,  there  is  but  little  probability  of 
sufficient  being  left  in  solution  to  give  any  subsequent  crystals. 

The  objection  to  using  dilute  sulphuric  acid  is  also  apparent,  for 
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by  its  use  tlie  formation  of  the  crystals  which,  it  is  desired  to  pre- 
vent is  actnally  favoured,  indeed,  upon  two  occasions  when  the 
effect  of  adding  a  small  quantity  of  the  dilute  acid  was  tried,  there 
were  if  anything  more  crystals  thau  before,  certainly  larger  ones. 

Seeing,  however,  that  the  Pharmacopoeia  process,  if  strictly 
followed  so  as  to  have  a  really  proof  spirit,  yields  a  perfectly 
satisfactory  result,  we  need  not  trouble  ourselves  about  the 
addition  of  another  agent  which  would  change  the  character  of  the 
preparation. 

Tincture  of  Cluinine.  Dr.  Charles  Symes.  (Phami.  Joum. , 
3rd  series,  iii.,  382.)  Tincture  of  quinine,  prepared  in  the  summer 
from  the  tincture  of  orange  suggested  by  the  author  at  p.  328,  de- 
posits in  the  winter — so  it  frequently  does  when  prepared  with  the 
B.B.  tincture, — presuming,  of  course,  that  pure  quinine  be  used 
(not  the  unbleached,  which  frequently,  if  not  always,  contains  cin- 
chonine).  Now,  to  prepare,  say  2  pints,  tincture  suitable  for  comp. 
tincture  of  quinine,  the  author  proceeds  thus  : — Take  6  ounces 
fresh  peel,  2  ounces  diy  peel  (in  fine  shreds,  known  as  machine 
cuttings),  add  4  ounces  water,  and  after  48  hours,  32  ounces 
rectified  spirit ;  allow  to  stand  as  before,  but,  after  pressing,  make 
up  the  deficiency  with  rectified  instead  of  proof  spirit.  Thus  a 
tincture  is  obtained  of  fine  flavour,  and  capable  of  retaining  the 
quinine  in  solution.  Here  it  might  be  objected  that  the  author 
introduces  a  third  strength  of  spirit,  and  with  it  complication. 
This  is  to  some  extent  true,  and  he  would  be  the  last  to  do  so  if  no 
practical  results  were  to  be  gained,  but  it  must  have  occurred  to 
many  persons  as  being  somewhat  inconsistent,  that  in  the  B.P.  we 
should  have  but  two  strengths  of  spirit  (and  these  more  or  less 
arbitrary)  as  being  best  capable  of  dissolving  and  preserving  the 
active  principles  of  the  whole  materia  medica. 

Ungnentum  Zinci  Oxidi.  A.  H.  Bolton.  {Atner.  Jonrn,  Pharm., 
4th  series,  iii.,  4.)  The  author,  observing  the  difficulty  of  obtaining 
a  perfectly  smooth  ointment,  was  prompted  to  try  the  effects  of 
making  it  in  a  paint  mill,  and  obtained  an  ointment  which  was 
perfect  in  every  respect.     He  proceeded  as  follows  : — 

The  lard  being  benzoated  and  melted,  the  zinc  oxide  was  added  to 
it,  and  the  mixture  stirred  till  it  had  acquired  a  semi-fluid  consist- 
ence. It  was  then  introduced  into  the  mill,  heat  being  applied,  if 
necessary,  by  means  of  a  spirit-lamp,  its  passage  through  the  mill 
being  regulated  by  a  tbnmb-scrcw.  The  oxide  of  zinc  ointment  can 
thus  }>o  made  perfectly  smooth,  and  with  much  less  labour  than  by 
robbing  it  on  a  slab  as  is  nsnally  done.     The  cost  of  the  mill  may 
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be  an  objection ;  but  the  author  considers  that  where  large  quan- 
tities have  to  be  made,  it  is  worth  the  price  of  a  mill. 

A  perfect  ointment  is  always  admired  by  pharmacist,  physician, 
and  patient ;  and  as  the  ointment  under  notice  is  largely  used,  it 
deserves  to  be  prepared  in  the  best  possible  manner.  Two  ounces 
of  white  wax  to  one  pound  of  ointment  gives  it  a  better  consistence 
in  summer-time.  The  ointments  of  carbonate  of  zinc,  carbonate  of 
lead,  and  others,  might  be  prepared  in  a  similar  manner. 

TJnguentum  Zinci  Oxidi.  J.  Kalish.  (Amer.  Journ.  Pharm., 
4tli  series,  iii.,  68.)  The  author,  referring  to  Mr.  Bolton's  paper  on 
this  subject,  thinks  that  although  the  process  suggested  by  him 
gives  a  very  smooth  ointment,  yet  it  is  too  expensive,  and  requires 
too  much  time  and  trouble  in  its  execution  to  adapt  it  to  general  use. 

He  therefore  recommends  the  following  mode  of  procedure : — 
Kub  the  zinc  oxide  in  a  wedgwood  or  unglazed  porcelain  mortar, 
with  considerable  pressure,  until  as  finely  divided  as  possible ;  now 
add  gradually,  with  constant  trituration  and  pressure,  sufiB.cient  sweet 
oil  of  almonds  to  form  a  smooth  paste ;  then  add  a  little  lard,  mix 
thoroughly ;  then  add  the  remainder  of  the  lard. 

This  process  will  answer  for  all  ointments  containing  insoluble 
substances,  and  for  all  ordinary  quantities,  and  by  it  the  author  has 
always  succeeded  in  making  smooth  uniform  ointments. 

Unguentum  Hydrargyri  Oxidi  Rubri.  J.  Kalish.  (A^ner.  Journ. 
Pharm.,  4th  series,  iii.,  69.)  The  author  recommends  the  following 
formula  for  the  preparation  of  this  ointment,  having  for  its  object 
the  prevention  of  the  blackening  to  which  it  is  liable  owing  to  the 
reduction  of  the  oxide  of  mercury  to  the  metallic  state  : — 

p,    Olei  Kicini 5vj. 

Cerae  Alhse 5ij. 

Hyd.  Oxid.  Eub 5J. 

M.  fl.  Unguent. 

But  although  successful  as  far  as  the  appearance  of  the  ointment  is 
concerned,  the  odour  of  the  castor  oil,  and  its  irritating  effects  when 
applied  to  the  eyes,  are  objectionable.  The  author  has  tried  olive 
oil  and  lard,  but  not  with  satisfactory  results.  He  is,  however, 
inclined  to  believe  that  almond  oil  would  overcome  the  difficulty.* 

*  If  genuine  beeswax  be  used,  as  prescribed  by  the  B.  P.,  instead  of  the  white 
wax  previously  ordered,  this  ointment  will  be  found  to  keep  sufficiently  well. — 
Ed. 

If  aromatized  with  oil  of  pimento,  it  will  keep  for  an  indefinite  time. — 
(Grroves  on  Eancidity  of  Fats. — Pharm.  Journ.,  2nd  series,  vi.  156,  249.) 
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Cows'  Milk  and  the  best  Methods  of  Detecting  its  Adultera- 
tions. Charles  Ekin.  (Pharm.  Journ.,  Svd  series,  in.,  4!S1.)  The 
physical  properties  of  cows'  milk  are  too  well  known  to  need  descrip- 
tion. It  is  a  slightly  alkaline  liquid,  and  has  a  specific  gravity 
varying  from  1026  to  1031 ;  according  to  the  most  recent  analyses, 
it  contains  in  a  hundred  parts, — 

Water 87'55 

Fat 3-07 

Casein 4-04 

Milk-Sugar 4-63 

Ash 0-71 


100-00 


Milk  has  all  the  essential  constituents  of  food-stuffs,  viz.,  proteids, 
fats,  amyloids,  and  minerals,  in  exactly  the  proper  proportions  to 
form  a  typically  perfect  food.  These,  measured  by  their  carbon  and 
nitrogen  per-centages,  give  6*8  parts  per  hundred  of  the  former  to 
0'7  of  the  latter.  The  phosphate  of  lime  in  milk  is  especially  im- 
portant to  the  process  of  the  formation  of  bone,  and  this,  combined 
with  the  easy  digestibility  of  milk,  and  as  we  have  seen,  by  its  con- 
taining in  proper  proportions  all  the  essential  constituents  of  a 
perfect  food,  explains  why  it  should  and  does  form  the  diet,  par 
excellence^  for  the  infant  stages  of  life.  It  would  seem  a  work  of 
supererogation  in  these  days  of  advanced  knowledge  to  point  this 
(jut ;  and  indeed  nature  has  been  teaching  the  lesson  from  time  im- 
memorial. 

Although  for  adults  mixed  food  is  no  doubt  the  best,  still  it  is 
possible  under  certain  conditions  to  live  on  milk  diet  alone,  thus 
affording  one  instance  where  theory  and  practice  are  perfectly  in 
accord.  The  author  has  been  assured  by  one  whose  authority  ie 
undoubted,  and  who  has  lived  several  years  amongst  certain  tribes 
of  Arabs  remarkable  for  their  fine  physique  and  groat  strength,  that 
tlicy  have  but  one  meal  a  day,  and  that  that  me«il  consists  entirely 
of  camel's  milk.  The  meal,  it  is  trae,  must  be  rather  a  tedious 
affair,  for  owing  to  the  stomach  not  being  able  to  accommodate  a 
sufficient  quantity  of  the  fluid  at  one  time,  they  have  to  wait  whilst 
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they  slowly  pass  tho  bowl  from  one  to  the  other,  until  the  casein  has 
been  coagulated  in  the  stomach,  and  there  is  literally  room  for 
another  draught. 

The  white  and  almost  opaque  appearance  of  milk  is  an  optical 
illusion  ;  examined  by  the  microscope  it  will  be  seen  to  be  a  perfectly 
transparent  fluid,  in  which  fl.oat  numbers  of  transparent  globules  of 
fat.  These  globules  are  surrounded  by  an  albuminous  envelope,  and 
the  mechanical  breaking  of  this,  as  in  churning,  causes  the  fat  to 
agglomerate  and  become  what  is  known  to  us  as  butter. 

In  the  process  of  churning,  a  portion  of  the  cheesy  matter  or 
casein  of  the  milk  becomes  mixed  with  the  butter,  but  this  can  be 
removed  to  a  great  extent  by  repeated  washings  in  water,  and 
decanting  off  the  particles  of  casein  which  are  suspended  in  it.  This 
cheesy  matter  varies  from  one  to  seven  per  cent,  but  the  more  casein 
left  in  the  butter,  the  more  likely  is  it  to  become  rancid,  owing  to 
the  liability  of  the  casein  to  putrefactive  changes.  The  adulterants 
of  butter  are  almost  invariably  water  and  common  salt.  Good 
honest  butter,  if  fresh,  contains  82  or  83  per  cent,  of  i'at,  about  1 
per  cent,  of  salt,  and  16  percent,  of  water:  if  salted,  it  should 
never  contain  more  than  7  per  cent,  of  salt.  It  is  sometimes  adul- 
terated with  as  much  as  35  per  cent,  of  water. 

The  cow  stands  first  amongst  all  animals  as  a  milk  giver,  both  on 
account  of  the  quantity  and  quality  she  yields.  The  quality  of  the 
milk  is  much  influenced  by  the  age,  the  breed,  the  food,  and  the 
general  conditions  under  which  the  animal  is  kept ;  and  it  becomes 
a  point  of  importance  to  the  analyst  to  know  the  extreme  limits  of 
this  variation. 

It  used  to  be  the  custom  to  speak  as  to  the  purity  and  goodness 
of  milk  from  the  size  and  number  of  the  fat  globules  as  revealed  by 
the  microscope,  but  it  is  needless  to  say  such  a  test  is  very  unreliable, 
as  is  also  the  test  of  specific  gravity. 

With  regard  to  this  latter  test,  it  is  evident  that  the  removal  of 
all  or  part  of  the  cream,  which  is  lighter  than  water,  would  increase 
the  specific  gravity,  and  a  milk  thus  treated  would  actually  in  this 
way  be  pronounced  better  than  it  was  before  it  was  deprived  of  its 
cream. 

In  examining  a  milk  (according  to  the  plan  recommended  by  Mr. 
Wanklyn)  small  thin  platinum  dishes  containing  carefully  weighed 
quantities  of  milk  are  to  be  maintained  at  a  temperature  of  212°  F. 
by  means  of  a  water-bath  for  three  hours.  The  residue  once  dried 
is  not  found  to  be  very  hygroscopic.  This,  of  course,  gives  the 
total  solids.     If  it  is  desirable  to  estimate  the  ash  as  well,  the  pre- 
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caution  must  be  taken  (to  avoid  overlooking  chloride  of  sodium, 
which  is  slightly  volatile)  to  ignite  the  residue  for  as  short  a  time  as 
possible,  and  weigh  the  ash ;  then  ignite  very  strongly  until  the  ash 
is  completely  whitened,  and  reweigh. 

Four  samples  of  genuine  milk  treated  tlius  gave  per  cent. : — 

Total  solids  dried 

at  212'=  F.  Ash. 

1212 0-61 

1216 0-63 

1251 0-66 

12-47 0-76 

Genuine  milk  of  average  richness,  and  neither  skimmed  nor 
watered,  contains  approximately  12  per  cent,  of  solids,  and  gives 
about  10  per  cent,  of  cream.  Milk  which  has  been  skimmed,  but 
not  otherwise  maltreated,  contains  about  10  per  cent,  of  solids. 
From  the  departure  from  these  standards  we  can  judge  of  the  extent 
to  which  skimming  and  watering  have  been  practised,  the  removal 
of  1  per  cent,  of  cream  lowering  the  solids  of  milk  by  0'2  per  cent. 

Analyses  extending  throughout  a  whole  year  were  made  of  the 
mixed  milk  of  fifteen  cows,  and  they  show  tliat  the  milk  scarcely 
ever  varies.  In  but  four  instances  did  the  water  fall  below  866,  and 
in  four  only  did  it  rise  above  88  per  cent. 

In  making  a  complete  analysis  of  milk,  the  water  is  found  by 
deducting  the  weight  of  solids. 

The  fat,  by  treating  the  total  solids  with  ether,  and  evaporating 
down  the  ethereal  solution. 

The  milk-sugar  is  dissolved  by  water  out  of  the  milk  residue 
which  has  been  deprived  of  its  fat  and  moistened  with  alcohol.  The 
aqueous  solution  of  milk-sugar  is  evaporated  in  the  water-bath  and 
dried  until  constant  in  weight.  The  weight  of  the  salts  dissolved 
out  of  the  milk  residue  by  water  is  ascertained  by  igniting  the  dry 
residue  containing  the  milk-sugar,  and  is  deducted ;  the  difference 
giving  of  course  the  milk-sugar. 

The  casein  coagulated  in  the  usual  way,  and  separated  by  filtra- 
tion, being  on  a  filter  cannot  bo  accurately  weighed,  and  may  bo 
found  as  difference. 

Commenting  on  the   above  paper,  Mr.  George  lirownen  (Phann 
Journ.f  iii.,  501)  makes  the  following  supplemental  remarks  : — 

No  trustworthy  analysis  of  milk  can  be  performed  which  leaves 
the  albumenoid  nitrogen  unestimated.  The  process  of  Wanklyu  has 
not  only  been  adapted  to  the  analysis  of  cows*  milk,  but  an  attempt 
was  made  only  a  short  time  since  by  the  same  test  to  countct 
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certain  forms  of  disease  with  the  poorness  of  human  milk.  The 
author  found  very  little  difficulty  in  using  the  test  himself  in 
examining  cows'  milk.  The  estimation  of  the  solid  residue  of  milk 
is  a  more  difficult  operation.  Casein  and  fat  are  not  easily  dried 
nnless  a  known  quantity  of  some  inert  substance  be  used  to  divide 
the  mass ;  the  heat  also  requires  careful  regulation  to  prevent  de- 
composition.* 

A  quick  and  reliable  method  of  calculating  the  fat  in  milk  is  by 
means  of  Vogel's  lactoscope — a  glass  cup  the  sides  of  which  are 
parallel,  and  about  '5  of  a  centimetre  apart — its  action  depends  on 
the  amount  of  milk  required  to  be  added  to  a  known  quantity  of 
water  to  obscure  a  strong  light.  A  little  experience  with  the  in- 
strument soon  decides  a  twofold  question,  viz.,  whether  cream  has 
been  removed  or  the  milk  is  rich  in  butter. 

Mr.  Brown's  use  of  the  copper  test  for  glucose  (p.  482)  is  a  step  in  the 
right  direction,  as  lactin  is  the  most  invariable  constituent  of  genuine 
milk ;  but  his  test  requires  a  little  modification,  as  the  results  with 
milk  are  sometimes  rather  too  high.  The  author  has  adopted  suc- 
cessfully the  following  modifications  of  Daubrawa's  method  : — Mix 
two  volumes  of  alcohol,  specific  gravity  '833,  with  one  volume  of  the 
milk ;  filter  off  the  coagulated  butter  and  casein  ;  a  spirituous  solu- 
tion of  milk-sugar  is  thus  obtained ;  every  increase  of  '004  above 
specific  gravity  "905,  the  specific  gravity  of  the  alcohol  and  water  of 
the  milk,  indicates  about  1  per  cent,  of  milk-sugar.  Evaporate  the 
solution  to  a  syrupy  consistence,  dilute  with  distilled  water,  and 
estimate  the  sugar  by  the  copper  test.  An  odorous  or  volatile 
reducing  agent  sometimes  present  in  milk  is  thus  got  rid  of. 

The  butter  on  the  filter  may  be  separated  from  the  casein  by  any 
appropriate  solvent,  and  estimated. 

Although  the  microscope  cannot  be  relied  on  for  the  determina- 
tion of  fat  globules,  it  is  a  valuable  instrument  in  cases  of  diseased 
milk ;  misshapen  globules,  pus-like  bodies,  and  bacteria  may  thus  be 
identified,  which  elude  every  other  test.  The  author  had  a  sample 
of  this  kind  of  milk  a  short  time  since,  and  he  afterwards  obtained 
confirmatory  proof  that  the  cow  was  diseased. 

Action  of  Mercuric  Oxide  upon  Potassium  Iodide.  Dr.  Carl 
Jehn.  (Arch,  der  Pharm.,  October,  1872,  97.)  In  preparing  an 
ointment  from  lard,  water,  potassium  iodide,  and  mercuric  oxide 
(the  red  oxide  of  mercury),  the  author  remarked  that  it  remained 

*  It  is  best  to  employ  but  a  small  quantity  (say  five  grammes)  of  milk  for  the 
estimation  of  the  solid  residue. — Ed.  Pharm.  Journ. 
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colourless.  Former  experiments  liad  sliovvn  the  complete  solubility 
^f  Hg  0  in  solution  of  K  I,  and  as  the  author  had  not  seen  this 
action  treated  of;  the  fact  appeared  to  be  interesting.  The  reaction 
is  as  follows  : — 

By  the  action  of  potassium  iodide  and  water  upon  mercuric  oxide, 
caustic  potash  and  mercuric  iodide  are  formed.  The  last  unites 
itself  with  the  excess  of  potassium  iodide  to  form  2  K  I,  Hg  I2  which 
remains  dissolved  in  tho  solution  of  caustic  potash. 

I.  HgO  +  2KI+H2  0  =  2KHO+Hgl2. 
II.  Hgl2  +  2KI  =  2KI,Hgl2. 

Liquid  for  the  Treatment  of  Itch.  (Gancul.  Fliarm.  Journ., 
October,  1872.)  Professor  liothmund  recommends  balsam  of  Peru, 
for  the  following  reasons,  because  the  acarus  scabiei  is  most  rapidly 
killed  by  it;  because  it  acts  with  rapidity,  with  certainty,  and 
agreeably  ;  because  it  does  no  injury  to  the  skin ;  because  baths  are 
not  absolutely  necessary  with  it ;  and  because  it  kills  both  acari  and 
eggs,  for  when  well  rubbed  into  the  skin  it  comes  in  contact  with 
the  eggs.  As  a  remedy  for  children  it  is  superior  to  all  others.  In 
adults  the  best  plan  is  to  rub  in  the  balsam  all  over  the  naked  body, 
slowly,  carefully,  and  gently,  giving  special  attention  to  certain 
parts  of  the  body,  especially  the  fingers.  The  skin  should  be  well 
dried  before  using  the  balsam,  as  it  is  most  readily  absorbed  by  a 
dry  skin.  If  carefully  performed,  one  operation  is  generally  suffi- 
cient.    The  only  objection  is  in  the  expense  of  the  balsam. 

Next  to  Peru  balsam,  carbolic  acid  deserves  notice  on  account 
of  its  cheapness,  efficacy,  and  facile  employment.  It  must  be  mixed 
with  glycerin  or  linseed  oil  to  prevent  its  caustic  action,  in  the 
proportion  of  one  scruple  of  the  acid  to  two  ounces  of  either 
excipient.  But  as  carbolic  acid  quickly  enters  tho  circulation, 
it  must  be  used  with  moderation,  and  as  this  delays  its  action,  it  is 
better  to' employ  a  salt  of  the  acid.  M.  Rothmund  recommends 
carbolate  of  sodium  in  the  proportion  of  15  ounces  to  180  ounces  of 
distilled  water,  with  this  the  aHected  portions  of  the  skin  are  to 
be  rubbed  three  times  a  day.  The  patients  are  not  hindered 
from  following  their  usual  occupation.  M.  Rothmund  recommends 
an  additional  rubbing  in  eight  or  ten  days  after  the  cure  of  the 
itcl),  in  order  to  kill  any  acari  or  their  eggs  that  may  have  lurked 
among  the  clothes  or  bed-linen. 

Croton  Chloral.  Dr.  J.  W.  Legg.  (Lancet,  1872,  ii.,  558.)  The 
writer  gives  the  results  of  his  observations  on  the  action  of  this  new 
cjmpound    upon    about    twenty    patients    at    St.    Baitholomcw'ii 
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Hospital,  to  whom  he  had  administered  it  for  affections  of  the 
]iead  and  face,  and  concludes  as  follows  : — 

Should  the  croton  chloral  be  as  efficient  in  the  hands  of  others  as 
it  has  been  in  mine,  it  will  prove  an  important  addition  to  the 
materia  medica.  It  will  enable  the  physician  to  give  relief  from 
pain  till  relief  can  be  afforded  by  the  dentist,  or  by  attention  to 
the  general  health,  and  this  without  the  general  effects  of  narcotics. 
It  is  unnecessary  to  dwell  further  upon  the  -advantage  of  possessing 
such  a  means. 

Methylene  Ether.  Dr.  Armstrong.  (Med.  Times  and  Gaz., 
1872,  vol.  i.,  235.)  The  author  writes  with  reference  to  a  com- 
munication by  Dr.  Richardson,  in  which  it  is  stated  that  when 
methylene  bichloride  and  absolute  ether  are  mixed,  chemical  re- 
action occurs,  and  a  product  is  formed  which  is  probably  a  com- 
bination of  the  radical  ethyl  (C^  H^o)  with  methylene  bichloride 
(0  U,  Clg). 

The  reasons  for  assuming  such  a  reaction  are,  that  on  mixing  the 
two  liquids,  heat  was  evolved ;  that  the  specific  gravity  of  the 
product  was  not  such  as  might  have  been  expected  from  the 
proportion  of  the  fluids  employed ;  that,  as  found  by  Dr.  Archbold, 
the  mixture  when  distilled  over  chloride  of  calcium  left  a  mixture  of 
carbon  and  water  in  the  retort;  and  that  the  product  was  free 
from  oxygen,  so  that  it  failed  to  act  on  potassium. 

Dr.  Armstrong  points  out  that  the  evolution  of  heat  is  not  alone 
a  proof  of  chemical  change ;  that  carbon  being  left  on  the  distilla- 
tion of  the  liquid,  indicates  impurity  in  the  substances  ;  and  that 
the  fact  of  potassium  being  without  action  on  the  product,  merely 
shows  that  water  and  alcohol  were  not  present  in  it,  and  is  no 
evidence  of  the  freedom  of  the  compound  from  oxygen. 

The  occurrence  of  a  reaction  between  methylene  bichloride  and 
ether,  in  the  manner  indicated  by  Dr.  Richardson,  requires  the 
assumption  that  oxygen  is  set  free,  as  indicated  by  the  equation — 

C  Hg  Clg+C^  Hio  0  =  C  Hg  CI3  C,  Hio+0. 

1^0  mention  of  the  evolution  of  a  gas  is  made,  however,  and  consider- 
ing the  chemical  nature  of  both  compounds,  that  they  are  highly 
stable,  and  have  no  tendency  to  combine  with  other  substances, 
Dr.  Armstrong  is  of  opinion  that  decomposition  of  one  by  the 
other  should  take  place  on  merely  mixing  them  is  almost  beyond 
belief. 

The  author  concludes  by  expressing  a  hope,  that  if  the  new 
ansesthetic  be,  as  he  believes  it   is,  simply  a  mixture,  it  should  be 
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designated  as  sucli,  and  not  termed  methylene  ether,  or  etliyl,  Tvliicli 
are  names  ah'eadj  secured  for  other  chemical  compounds. 

Chloral  and  Strychnine.  (Lancet,  1872,  ii.,  83,  427.)  M.  Oie 
denies  the  right  that  Dr.  Liebreich  had  to  state  that  strychnine  was 
an  antidote  to  chloral,  as  an  inference  from  the  experiments  which 
he  (Liebreich)  had  performed  {Year-Booh,  1871,  481). 

M.  Ore's  counter-experiments,  eight  in  number,  have  been  con- 
ducted on  rabbits  of  various  sizes.  The  results  at  which  he  has 
arrived  are : — If  two  grammes  of  chloral  occasion  death  in  certain 
cases,  they  do  not  in  all ;  and  the  same  may  be  said  of  one  and 
a  half  milligrammes  of  strychnine.  M.  Ore  also  finds  :  1.  The 
injection  of  1  milligramme  of  strychnine  not  only  does  not  prevent 
a  rabbit  from  succumbing  to  the  influence  of  4  grammes  of  chloral,  • 
but  it  does  not  manifest  its  own  presence  by  any  characteristic 
phenomena  2.  The  injection  of  2*5  milligrammes  of  strychnine, 
appeared  to  retard  though  it  did  not  prevent  the  death  of  a  rabbit, 
for  it  died  with  all  the  symptoms  of  chloral  poisoning.  3.  In 
proportion  as  the  dose  of  strychnine  augments  (3"45  milligrammes), 
death  occurs  with  greater  rapidity.  4.  If  the  dose  is  raised  to  7*5 
milligrammes,  the  action  of  chloral  is  entirely  obliterated,  and  the 
animal  dies  by  strychnine  poisoning.  5.  If  we  try  to  combat  the 
effects  of  a  fatal  dose  of  chloral  by  a  subcutaneous  injection  of 
strychnine,  the  animal  always  dies — most  frequently  from  the  action 
of  the  first  substance,  though  sometimes  from  the  second.  Hence 
M.  Ore  concludes  that  strychnine  is  not  an  antidote  to  chloral. 

Carbolic  Acid  as  a  Local  Anaesthetic.  Dr.  A.  H.  Smith.  (Med. 
Times  and  Gaz.,  1872,  vol.  ii.,  128,  from  Neio  York  Journal.)  The 
author  gives  the  results  of  some  trials  made  on  his  own  person  of 
the  action  of  carbolic  acid  as  a  local  anassthetic  agent,  which  quite 
accord  with  those  obtained  by  Drs.  Bill  and  Squibb. 

He  states  : — In  the  first  experiment,  I  painted  a  spot  on  the  fore- 
arm, about  an  inch  in  diameter,  with  carbolic  acid  of  about  85  per 
cent.  For  a  minute  there  was  a  slight  burning  sensation,  after 
which  the  integument  became  entirely  insensible,  the  cuticle  being 
whitened  and  shrivelled,  and  the  spot  slightly  elevated.  I  madw 
an  incision  of  half  an  inch  in  extent  without  even  feeling  the 
contact  of  the  knife.  The  capillary  circulation  seemed  not  to  be 
interfered  with,  as  the  blood  flowed  freely  as  it  would  have  done 
under  ordinary  circumstances.  Three  hours  after  the  application 
of  the  acid,  a  needle  could  be  thrust  freely  into  the  skin  without 
causing  pain. 

In  the  second  experiment,  ten  minutes  after  applying  the  acid,  a 
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blister  was  placed  on  the  spot  and  remained  eight  hours  and  a  half, 
neither  causing  pain  nor  producing  vesication.  -- 

The  author  has  also  found  the  acid  serviceable  in  deadening 
s  jnsibilitj  previous  to  incising  a  whitlow.  And  when  inhaled  in  the 
form  of  spraj,  he  has  found  it  useful  in  allaying  coughs  arising 
from  irritation  of  the  bronchial  mucous  membrane. 

Carbazotate  of  Ammonia  a  Substitute  for  Cluinuie.  (Lancet, 
1872,  ii,,  531.)  Dr.  Beanmetz  has  investigated  the  characters,  pro- 
perties, and  uses  of  carbazotate  (picrate)  of  ammonia,  especially  as 
a  therapeutic  successor  to  sulphate  of  quinine.  Like  quinine,  this 
salt  diminishes  the  strength  of  the  pulse,  brings  on  heaviness  and 
even  delirium,  and  is  eliminated  by  the  kidneys. 

Dr.  Beaumetz  draws  the  following  conclusions  from  his  experi- 
ments : — 

Carbazotate  of  ammonia  is  veryefficaceous  in  intermittent  fever;  the 
suppression  of  the  paroxysms  may  be  obtained  by  the  use  of  from  J 
to  §  of  a  grain  daily  ;  given  in  these  doses  the  drug  has  never  had 
any  bad  eflfects,  and  seems  to  be  better  tolerated  than  sulphate  of 
quinine ;  the  physiological  action  of  the  substance  greatly  resembles 
that  of  sulphate  of  quinine. 

Soluble  Sulphate  of  Uuinine.  J.  Donde.  (Ghem.  JVeivs,  xxvi., 
216,  from  Amer.  Journ.  Phann.)  150  grams  of  the  ordinary  sul- 
phate of  quinine  are  taken,  and  gradually  put  into  a  mixture  of  22 
grams  of  concentrated  sulphuric  acid  and  2  litres  of  water ;  this 
mixture  is  occasionally  agitated  until  solution  has  taken  place,  and, 
after  filtering,  the  fluid  is  concentrated  by  evaporation  until  the 
liquor  is  reduced  to  600  grams ;  the  crystals  are  taken  out  twenty- 
four  hours  afterwards,  and  the  remaining  mother-liquor  is  again 
evaporated  in  order  to  obtain  more  crystals. 

Anodyne  Colloid.*  Dr.  M.  H.  Lackersteen.  (Brit  Med.  Journ., 
1872,  ii.,  677.)  The  writer  recommends  the  following  as  a  topical 
anodyne  application  in  cases  of  neuralgia,  sciatica,  lumbago,  and  all 
muscular  pains. 

R     Hydride  of  Amyl ^i. 

Aconitia .         . gr.  j. 

Veratria gr-vj. 

Ethereal  Collodion,  to ^ij.     M. 

The  hydride  of  amyl,  by  its  rapid  volatilization,  often  produces 
immediately  the  desired  result ;  but,  should  the  pain  continue,  the 

*  This  preparation  is  sometimes  made,  with  perfectly  satisfactory  results,  by 
using  ordinary  amylic  alcohol  instead  of  the  hydride  of  amyl. — Ed. 
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alkaloids  can  be  brought  into  a  state  of  activity  by  applying  moibt 
spongio-piline  over  the  collodion  film. 

Compound  Arsenical  Paper.  The  following  is  extracted  from  the 
formula  of  the  Philadelphia  Hospital : — 

ft.    Belladonna  Leaves grs.  xcvj. 

Hyoscyamus  Leaves,  Stramonium  Leaves 

aa  grs.  xlviii. 

Ext.  Opium grs.  iv. 

Tobacco grs.  Ixxx. 

Add 

Potass.  Nit grs.  cxx. 

Potass.  Arsenit grs.  ccexx. 

Take  thick  bibulous  paper;  soak  it  in  this  solution,  and  allow  to 
dry.  When  set  on  fire  and  the  flame  extinguished,  this  paper  burns 
slowly  without  flame,  and  emits  a  dense  smoke,  which  may  be  inhaled 
for  the  relief  of  asthma,  often  with  very  marked  benefit.  It  is  also 
useful  in  chronic  bronchitis. 

New  Method  of  using  Fresh  Meat  for  the  Purposes  of  Health. 
Dauncey.  (Archiv.  der  Fhann.,  June,  1873,  554)  The  author 
chops  fresh  meat  into  small  pieces,  and  spreads  it  upon  muslin,  and 
then  dries  it  rapidly  in  a  current  of  air.  It  then  becomes  a  triturable 
substance,  which  upon  being  rubbed  yields  a  brown,  almost  scentless, 
slightly  salt  powder.  One  part  is  equal  to  five  parts  of  fresh  meat. 
In  this  form  invalids  take  it  willingly;  either  mix  a  teaspoonful  of 
the  powder  in  a  cup  of  bouillon  or  other  soup,  or  spread  it  upon 
white  bread.  This  preparation  has  been  taken  in  numerous  cases 
with  great  satisfaction  in  Bordeaux,  when  fresh  meat  has  been 
ordered. 

For  children,  the  proper  quantity  of  meat  powder  is  baked  in 
biscuits,  as  it  is  considered  most  suitable  when  administered  in  this 
form  as  a  palatable  and  valuable  means  of  nourishment. 

Remedy  for  Chilblains.  L' Union  Medicale  recommends  the  fol- 
lowing application : — 


Oxide  of  Zinc      . 

.2  parts. 

Tannic  Acid 

1   part. 

Glycerin 

10  parts. 

Bakam  of  Peru  . 

Smarts. 

Camphor     . 

4  parts. 

M. 

Cod-Liver  Oil  Jelly.  Take  of  cod-liver  oil,  85  parts;  isinglass, 
3  parts  ;  sugar,  8  parts ;  water,  4  parts. 

It  forms  a  semi-transparent  jelly  of  a  yellowish-green  colour, 
having  a  strong  odour,  but  less  strong  taste  of  the  oil.     The  ad* 
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vantages  of  this  preparation  are  easy  administration  and  complete 
retention  and  assimilation  by  the  weakest  stomach.  A  teaspoonfiil 
is  said  to  equal  a  tablespoonful  of  the  ordinary  oil.  A  lemon  flavour 
may  be  imparted  to  it  with  advantage  if  desired. 

Remedy  for  Hay-Fever.  Dr.  E.Br  and.  {Berlin.  KUn.Wochen' 
sclir.,  and  Brif.  Med.  Journ.,  1872,  ii.,  12.)  The  author  recommends 
the  following  formula,  suggested  by  Dr.  Hager,  as  a  remedy  against 
hay-fever  : — Carbolic  acid,  5  parts ;  rectified  spirit,  15  parts;  strong 
solution  of  ammonia,  5  parts ;  distilled  water,  10  parts.  The  mix- 
ture to  be  kept  in  a  stoppered  dark  bottle.  When  a  catarrh  is 
commencing,  a  few  drops  are  placed  on  three  or  four  folds  of  filtering 
or  blotting  paper,  and  inhaled  by  the  patient,  keeping  his  eyes  shut, 
as  long  as  any  smell  is  perceptible.  The  effect  is  to  cut  short  the 
acute  stage  of  the  cold,  and  render  all  symptoms  much  milder.  The 
remedy  should  be  applied  every  two  hours. 

Sedillot's  Pills  in  the  Treatment  of  Syphilis.  M.  Revillout. 
(Med.  Times  and  Gaz.,  1872,  ii.,  45,  from  Gaz.  des  Hop.)  The 
author  observes  that  these  pills,  which  contain  three  grains  of  strong 
mercurial  ointment  in  each,  together  with  soap  and  some  inert  pow- 
der, are  quite  as  efficacious,  and  more  readily  tolerated  than  the 
bichlorides  or  the  iodized  mercurials.  He  feels  convinced  that  mer- 
curial preparations,  suitably  administered,  abridge  not  only  second- 
ary, but  even  tertiary  syphilitic  symptoms,  which  resist  the  action  of 
iodide  of  potassium  given  alone. 

Sedillot's  pills  are  in  daily  use  by  MM.  Hardy,  Richet,  and 
others.  When  given  concurrently  with  iodide  of  potassium,  and 
suspending  their  use  from  time  to  time  in  favour  of  a  mixture  of 
chlorate  and  nitrate  of  potash,  they  may  be  continued  for  months 
without  producing  salivation  or  irritation  of  the  digestive  organs. 

Glyceride  for  Burns.  By  M.  De  Breyne.  (L' Union Pkarma- 
ceutiqi(,e,  xiv.,  165.) 

R,    Freshly  Precipitated  Hydrate  of  Lime        .       3  parts. 

Glycerin 150  parts. 

Hydrochloric  Ether 3  parts. 

This  preparation  is  colourless,  transparent,  of  a  syrupy  consist- 
ence, agreeable  odour,  and  alkaline  reaction.  The  ether  may  be  re- 
placed by  laudanum  or  any  other  narcotic.  This  glyceride  soothes 
the  pain  of  burns  by  preventing  inflammation  or  diminishing  its 
intensity. 

Stimulant  Liniment  for  Rheumatism.  Professor  Chomel,  writing 
to  the  Union  MSdicale,  suggests  the  following  formula  for  a  liniment 
to  be  used  in  certain  cases  of  muscular  rheumatism. 
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R     Tincture  of  Cantharides          ...  15  parts. 

Camphor         ......  2  parts. 

Oil  of  Almonds 120  parts. 

Officinal  Soap 30  parts.     M. 

HaB'iaatoxyliii  as  a  Staining^  Material.  Dr.  Arnold.  (Pldla- 
delplda  Med.  Tlmes.^  July  1st,  1872,  and  Brit  Med.  Journ.)  The 
author  writes  with  reference  to  the  use  of  hsematoxylin  as  a  staining 
material  for  animal  substances.  Ordinary  logwood  extract  is  finely 
pulverized  in  a  mortar,  and  about  three  times  its  bulk  of  powdered 
alum  added.  The  two  ingredients  are  rubbed  together  for  fifteen 
or  twenty  minutes,  and  mixed  with  a  small  quantity  of  distilled 
water.  More  water  being  added,  the  solution,  after-  filtration, 
should  present  a  clear,  somewhat  dark  violet  colour.  Should  it  be 
dirty  red,  more  alum  must  be  incorporated,  and  the  mixture  again 
filtered.  By  having  an  excess  of  both  alum  and  heematoxylin  in 
the  mortar,  a  saturated  solution  can  be  obtained  which,  after  filtra- 
tion, may  be  combined  with  alcohol — one  ounce  of  the  logwood 
fluid  to  two  drachms  of  75  per  cent,  alcohol.  A  much  better  colour 
can  be  obtained  by  allowing  the  mixture  to  stand  a  few  days  be- 
fore filtration  and  addition  of  the  alcohol.  If  a  scum  form  on  the 
surface  of  the  liquid  after  it  has  been  made  some  time,  a  few  drops 
f)f  alcohol  and  careful  filtering  will  remove  it.  The  colouring 
with  a  solation,  such  as  has  been  described,  requires  but  a  few 
minutes  ;  but  if  a  slower  tinting  be  desired,  the  fluid  may  be  diluted 
with  a  mixture  of  one  part  of  alcohol  and  three  of  water.  The 
tissue  is  coloured  equally  well,  if  it  has  been  previously  hardened  in 
alcohol,  or  in  any  of  the  chrome  compounds.  The  nucleus  becomes 
of  a  brilliant  purple,  the  cell-body  of  a  distinct  neutral  tint.  An  over- 
staining  causes  a  blackening  of  the  nucleus,  the  protoplasm  becom- 
ing purple.  The  following  is  the  method  of  treating  fresh  patho- 
logical specimens.  The  section  is  placed  for  a  time  in  the  logwood 
fluid,  and  is  then  immersed  in  distilled  water  to  remove  the  crystals 
of  alum  which  might  otherwise  adhere  to  it.  From  water  the  tissue 
is  transferred  to  75  per  cent,  alcohol,  when,  after  soaking  for  ten  or 
fifteen  minutes,  it  is  clarified  in  oil  of  cloves, — the  light  oil  is  the 
best, — and  may  be  mounted  immediately  either  in  balsam  dissolved 
in  chloroform  or  in  dammar  varnish. 

Oil  of  Cloves  for  Microscopical  Preparations.  Dr.  Webber. 
{Mad.  Times  and  Gdz.^  1872,  ii.,  215,  from  Boston  Journal.)  The 
author  states  that  the  use  of  oil  of  cloves  is  preferable  to  that  of 
turpentine,  not  being  so  volatile,  and  enabling  preparations  to  bo 
kept  a  day  or  two  for  examination.     If  carbolic  acid  is  employed, 
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the  preparations  must  be  washed  before  Canada  balsam  is  used, 
while  with  oil  of  cloves  the  balsam  can  be  applied  at  once,  and  the 
p'.eparafcions  do  not  harden  so  soon. 

Aromatic    Amicated    Tonic     and    Vulnerary    Tincture.      Dr. 
Delioux.      (Journ.  Fharm.  Chim.,  4th  series,  xvii.,  382.) 


Bruised  Laurel  Berries    . 

.     15  grams. 

Arnica  Flowers 

.     25       „ 

Lavender  Flowers    . 

.     10       „ 

Chamomile  Flowers 

.     10       „ 

Tops  of  Thyme 

.     10       „ 

„       Peppermint 

.     10       „ 

,,       Balm  {Melissa  officinalis) 

.         .     10       „ 

„       Sage    .... 

.     10       „ 

Eau  de  Vie       .... 

.       1  htr3. 

Macerate  for  fifteen  days,  express,  and  filter.  This  tincture  is 
,used  for  tonic  frictions  and  as  an  external  vulnerary. 

Compound  Essence  of  Absinthe  and  Absinthe  Liqueurs.  (L'  Union 
Pharmaceutique,  xiii.,  194 )  The  makers  of  the  concentrated 
essences  of  absinthe  keep  their  receipts  secret;  the  following  is  the 
result  of  some  researches  upon  the  subject : — 

Essential  Oil  of  Wormwood      ...       4  grams. 
,,  ,,      Anise  [Pimpinella  Anisum']  6       ,, 

,,  ,,      Badiane  [[llicium  anisa- 

tum]  .         .         .       4       ,, 

„  ,,      Coriander        .         .         .       2       ,, 

,,  ,,     Fennel    .         .         .         .       1       ,, 

For  each  litre  of  rectified  spirit.     Colour  with — 

Tincture  of  Catechu      ....     2-50  grams. 

,,         Saffron       .         .         .         .35  ,, 

Sulphate  of  Indigo         ....         10  drops. 

The  following  are  various  receipts  followed  by  liqueur  manu- 
facturers in  the  preparation  of  absinthe  liqueur : — 

Eectified  Spirit 100  litres. 

Water 10     ,, 

Wormwood  (large)  [Artemisia  Absinthiuvi] 

dry 2  kilog. 

„           (small)  [Artemisia  Pontic(i]  dry  1      ,, 

Anise 2      ,, 

Fennel 2      „ 

Distil  to  obtain  100  litres  of  product,  and  colour  with — 

Fresh  Hyssop 1  kilog. 

Add  Essence  of  Anise        ....  400  grams. 
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Another  JReceijpt. 

Eectified  Spirit 6  litres. 

Water 2     „ 

Wormwood,  dried        ....        180  grams. 

Distil  in  a  water-batli  so  as  to  obtain  6  litres  of  product,  and  add — • 

Essence  of  Anise  ....  16  grams. 

Absinthe 8       ,, 

Colour  with  Fresh  Parsley q.s. 

Another  Receipt. 

Eectified  Spirit  ....         .  100  litres. 

Water 5      „ 

Wormwood  (small)  \_A.  Pontica]  dry  .         .    1  kilog. 

Anise  .         . 3     ,, 

Angelica 125  grams. 

Coriander    ......        250       ,, 

Fennel 1  kilog. 

Distil  until    100   litres   of   product  lias  been  collected.     Colour 

with — 

Fresh  Hyssop 600  grams. 

Fresh  Melissa 500       „ 

Add  after  coloration — 

Essence  of  Anise         ....        200      „ 

Another  Receipt. 

Eectified  Spirit 100  litres. 

Add  Essence  of  Absinthe     ....      1  kilog. 

,,      Badiane  [Illicium  Anisatum]  1     ,, 
Colour  with  Fresh  Hyssop,  Fresh  Nettles  .         .    q.s. 

Decolourizing  Action  of  Animal  Charcoal.  M.  Coll  as.  (Cheni. 
NewH,  xxvi.,  205.)  The  author  fii-st  observes  that  there  is,  as  far 
nt  least  as  decoloration  is  concerned,  no  necessity  whatever  to  wash 
iiimal  charcoal  with  dilute  hydrochloric  acid  for  the  purpose  of 
increasing  thereby  its  decolourizing  property;  he  next  observes  that 
the  hydrated  phosphate  of  lime,  the  gelatinous  precipitate  caused 
by  ammonia  in  an  acid  solution  of  bone-ash,  has  a  powerful  affinity 
for  colouring  matters,  organic  as  well  as  inorganic,  and  tliat  that 
substance  by  itself  exerts  a  decolourizing  effect  upon  raw  sugar. 
The  conclusions  drawn  from  these  observations  are  that,  far  from 
bcinj?  injurious,  the  phosphate  of  limo  present  in  bone-black  is 
I  illy  I  useful  ingredient,  both  on  account  of  increasing  the  efficacy 
of  tlu;  charcoal  by  rendering  it  more  porous,  and  by  acting  as  a 
docolourizer  itself;  bone-black  should  bo  washed  with  pure  water 
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before  being  used,  aud  should  be  stored  in  cellars  so  as  not  to  be 
exposed  to  direct  sunlight. 

Decolourizing  Action  of  Animal  Charcoal.  Dr.  H.  Schwarz. 
(Chem.  News,  xxvi.,  194.)  The  author  records  the  results  of  a 
series  of  experiments  made  with  the  view  of  ascertaining  whether,  by 
igniting  bone-ash  with  organic  substances,  such  as,  glue,  size,  sugar, 
etc.,  a  good  decolourizing  charcoal  is  formed,  and  also  whether 
the  spent  animal  black  can  be  revivified  to  its  former  strength 
bj  a  similar  process.  It  appears  from  the  author's  extensive 
researches  that  animal  black  may  be  entirely  revivified  in  closed 
vessels  by  ignition  with  organic  matter,  which  need  not  be  nitro- 
genous. 

Use  of  Aniline  Colours  dissolved  in  Collodion.  F.  Springmiihl. 
(Dingl.  Polyt.  J.,  ccv.,  277,  and  Journ.  Cliem.  Soc,  2nd  series,  xi.,  207.) 
Collodion  wool  is  treated  in  a  closed  flask  with  a  mixture  of  2  vols, 
ether  and  1  vol.  alcohol  of  95  per  cent,  till  a  thick  but  clear  solution 
is  obtained.  To  this  ether  is  added  to  the  desired  point  of  solution, 
which  must  be  such  that  the  liquid  can  be  poured  on  a  glass  plate, 
and  by  inclining  the  plate,  can  be  made  to  spread  and  distribute 
itself  thereon.  The  aniline  colour  is  then  dissolved  in  pure  alcohol, 
the  volume  of  which  must  be  half  that  of  the  ether  additionally 
mixed  with  the  collodion.  The  colour  solution  is  then  shaken 
up  with  the  collodion  solution  to  mix  it  thoroughly.  This  collodion 
lake  can  be  kept  as  long  as  desired.  When  it  is  poured  on  glass 
a  transparent  film  is  formed  in  about  two  minutes,  far  exceeding 
in  brilliancy  and  uniformity  the  "aniline  lake"  described  by  the 
author  in  a  recent  treatise.*  If  the  collodion  is  of  the  right  degree 
of  concentration,  the  film  will  adhere  tolerably  fast  to  perfectly 
smooth  objects,  but  most  persistently  to  glass  and  mica.  Paper  is 
beautifully  coloured  by  this  lake,  but  the  solution  must  be  as  fluid 
as  possible.  Beautiful  effects  may  also  be  produced  on  photographs, 
engravings,  etc. 

Action  of  Lime  Salts  on  Decoction  of  Cochineal.  E.  Guignet. 
{Ghem.  News,  xxvi.,  181.)  A  black-coloured  carminate  of  lime 
is  obtained  by  treating  carminic  acid  or  a  decoction  of  cochineal 
with  a  solution  of  bicarbonate  of  lime,  whereby  an  abundant 
precipitate  is  formed,  which  is  insoluble  in  water  and  alcohol,  and 
yields  with  lime-water  a  violet-coloured  basic  carminate  of  lime  ; 
while,  when  the  black  carminate  is  heated  along  with  a  solution 
of  neutral  acetate  of  lead,  there  is  formed  a  bluish-violet  coloured 

*  See  Year-Book,  1872,  39C.— Ed. 
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carminate  of  lead.  It  is  necessary  to  employ  in  these  reactions 
lime  salts  quite  free  from  iron,  because  the  decoction  of  cochineal 
is  precipitated  by  the  salts  of  that  metal,  yielding  with  it  black- 
coloured  compounds.  It  appears  that  the  action  of  salts  of  lime 
upon  cochineal  is  so  characteristic  that  it  may  be  used  as  a  test  for 
lime ;  the  author  states  that  several  commercially-sold  products, 
such  as  glue  and  starch,  for  instance,  which  have  been  prepared 
with  water  containing  lime  salts,  are  coloured  black  by  a  decoction 
of  cochineal. 

A  New  Application  of  Tube  Hydrometers.  Dr.  W.  H.  Pile. 
(Amer.  Joarn.  Phariti.,  4th  series,  ii.,  481.)  In  this  paper  the  author 
points  out  a  new  method  of  determining  the  relation  between 
the  degrees  of  Baume's  hydrometer  and  specific  gravity. 

A  plain  cylindrical  tube  of  thin  glass,  closed  at  its  lower  end, 
is  immersed  in  pure  water  at  60°  F.,  and  then  loaded  with  shot 
or  mercury  till  it  sinks  |  of  its  length  in  the  water.  The  point  afc 
which  the  water  stands  is  marked  on  the  tube.  The  immersed 
part  of  the  tube  is  now  divided  into  145  parts,  commencing 
from  the  top  downwards,  when  it  will  resemble  a  Baume's  hydro- 
meter for  liquids  heavier  than  water. 

The  author  then  proceeds  to  show  a  new  application  of  these 
tube  hydrometers  for  the  determination  of  densities. 

Immerse  a  tube  in  water,  and  pour  water  into  it  till  it  sinks  f 
of  its  length.  It  should  float  upright.  Mark  now  the  surface 
of  the  water  in  which  the  tube  floats,  and  the  surface  of  the  water 
within  the  tube,  dividing  the  tube  below  this  latter  mark  into 
145  parts  as  before.  In  ascertaining  the  density  of  any  liquid 
heavier  than  water,  dry  the  tube  thoroughly,  and  immerse  it  in 
water  at  60°  F.,  then  pour  into  it  the  liquid  until  the  tube  sinks 
to  the  upper  mark.  It  is  then  taken  out  and  the  density  is  shown 
by  the  mark  on  the  tube  corresponding  to  the  surface  of  the 
liquid  within  the  tube.  In  order  to  make  a  scale  for  light  liquids 
the  space  below  the  surface  of  the  water  within  the  tube  is  divided 
into  140  instead  of  145  parts :  the  degrees  are  then  continued 
upwards  70  or  more  parts.  These  divisions  are  numbered  at  the 
water  point  10°  (another  peculiarity  of  Baume's  scale),  and  run- 
ning upwards  so  high  as  desired.  The  scale  below  the  water 
point  need  not  be  marked,  as  it  can  be  only  used  for  liquids  lighter 
tiiau  water. 

The  tube  ia  used  for  all  liquids  in  the  same  manner,  namely,  by 
pouring  into  it  the  liquid  to  bo  tried  until  it  sinks  in  water  down  to 
the  mark  made  at  first  ou  the  tube ;  then  by  holding  it  against  the 
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paper  scale  marked  as  just  described.     The  surface  of  the  liquid 
will  indicate  its  proper  degree  of  density. 

An  advantage  which  the  tube  when  used  in  this  manner  possesses, 
is  the  small  quantity  of  liquid  necessary,  as  the  tube  can  be  made 
quite  small  in  diameter,  and  by  increasing  its  length  the  degrees  are 
rendered  larger,  and  thus  greater  accuracy  is  obtained.  It  may  also 
be  employed  in  ascertaining  the  density  of  extremely  heavy  liquids, 
where  no  hydrometer  could  be  found  of  service. 

Arsenical  Wall  Paints  and  Papers.  F.  J.  Barrett.  (Pharm. 
Journ.,  3rd  series,  iii.,  641.)  The  author  having  been  requested 
to  analyse  some  samples  of  green  paint  and  other  articles  suspected 
to  contain  arsenic,  gives  the  following  as  the  results  of  his  examina- 
tion : — 

Sample  No.  1. — A  light  green  powder,  containing  about  90  per 
cent,  of  pure  arsenite  of  copper,  Cu  H  As  O3  (corresponding  to 
47'52  per  cent,  of  arsenious  acid),  with  a  small  quantity  of  carbon- 
ate of  lime  as  an  admixture. 

Sample  No.  2.- — A  soft  watery  green  paint,  containing  9" 73  per 
cent,  of  Cu  H  As  O3  (corresponding  to  4*44  per  cent,  of  Asg  O3). 

Sample  No.  3. — A  darker  green  powder,  supposed  to  be  a  mix- 
ture of  Scheele's  green  with  a  non-arsenical  green.  This  contained 
36"5  per  cent,  of  Cu  H  As  O3  (corresponding  to  19*27  per  cent,  of 
As2  O3). 

I  found  on  inquiry  that  the  powder  green,  No.  1,  had  been  con- 
verted into  the  paint  No.  2  by  the  admixture  of  whitening,  size,  and 
water,  and  that  the  darker  green  had  been  used  for  painting  the 
borders  of  the  wall.  About  seven  pounds  of  No.  1  powder  (contain- 
ing arsenicum  equivalent  to  53"224  ounces  of  arsenious  acid)  had 
been  used  for  painting  a  ward  the  walls  of  which  measured  910 
square  feet,  so  that  upon  each  square  foot  there  was  Scheele's  green 
equivalent  to  about  26  grains  of  arsenious  acid.  The  paint,  more- 
over, was  readily  removed  by  rubbing  and  by  moisture. 

Since  making  the  above  examinations  I  have  been  induced  to 
extend  my  inquiries  to  various  paints,  wall-papers,  and  painted 
articles  which,  from  their  brilliant  verdancy,  attracted  my  attention, 
and  which  were  readily  obtained  from  the  artists'  col  our  men  and 
others.  With  very  few  exceptions,  the  more  attractive  green 
papers  were  laden  with  arsenical  pigments,  and  only  those  colours 
which  were  dark  and  heavy  looking  were  free  from  that  poison. 

In  addition  to  the  above  uses,  arsenical  pigments  are  also  em- 
ployed to  paint  children's  toys,  artificial  flowers,  confectionery,  fancy 
boxes,  wafers,  etc.,  and  (it  has  been  stated)  for  painting  the  shelves 
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upon  which  articles  for  domestic  consumption  are  stored  in  the 
shops  of  bakers,  greengrocers,  and  others. 

I  examined  a  quantity  of  children's  toys  and  some  confectionery, 
and  was  pleased  to  find  they  were  not  coloured  with  these  paints. 
The  box,  however,  which  held  these  sweetmeats  was  ornamented 
with  gaily  coloured  flowers,  containing  a  large  quantity  of  arsenic.  A 
lady  kindly  furnished  me  with  some  artificial  flowers  from  her  head- 
dress which,  when  tested,  were  found  to  contain  a  portion  of  this  pig- 
ment. One  berry  alone  containing  equivalent  to  nearly  one-sixth  of 
a  grain  of  arsenic. 

Detection  of  Fuchsine.  By  —  Ro  m ei .  (L' Union  Pharmaceutique, 
xiii.,  364  ;  from  the  Journal  de  Pharmacie  d'Anvers.)  It  is  known 
that  this  colouring  matter  is  too  often  used  to  colour  jellies  and 
syrups,  and  to  augment  the  colour  of  wines.  The  method  for  its 
detection  is  based  upon  the  fact  that  fuchsine  is  soluble  in  amylic 
alcohol,  while  the  colouring  matters  of  fruits  and  wines  are  in- 
soluble in  that  vehicle.  To  detect  its  addition  to  wine,  the  wine  is 
first  precipitated  by  acetate  of  lead,  and  after  filtration  agitated 
with  amylic  alcohol.  If  fuchsine  be  present,  it  will  soon  appear  at 
the  top,  dissolved  in  the  alcohol,  and  colouring  it  red.  In  this  way 
O'OOOl  of  fuchsine  may  be  detected.* 

Test  for  Turmeric  in  Mustard.  A.  H.  Allen.  (Ghem.  News, 
xxvi.,  84.)  Shake  half  a  teaspoonful  of  the  mustard  in  the  cold 
with  two  or  three  times  its  bulk  of  methylated  spirits.  Filter  the 
solution,  and  evaporate  the  liquid  to  dryness  at  a  steam  heat  in  a 
porcelain  basin,  in  which  is  placed  a  piece  of  filter-paper  about  the 
size  of  a  penny.  When  all  the  alcohol  has  been  driven  ofi^,  moisten 
the  paper  with  a  strong  aqueous  solution  of  boracic  acid,  and  again 
evaporate  completely.  In  presence  of  turmeric  the  paper  will 
acquire  a  reddish  colour ;  but,  as  a  further  proof,  drop  on  it  some 
solution  of  caustic  potash  or  soda,  which  will  produce  a  very  beautiful 
series  of  colours,  in  which  green  and  purple  are  most  evident.  On 
then  adding  hydrochloric  acid,  a  red  colour  will  be  produced,  which 
can  be  again  turned  green  and  blue  by  addition  of  excess  of  alkali. 
The  colours  are  very  vivid  and  characteristic,  pure  mustard  giving 
no  such  result.  .  .  .  Gamboge  may  hn  detected  in  the  same 
way  as  turmeric,  but  gives  a  bright  red  instead  of  a  green  or  blue 
colour  on  treatment  with  caustic  soda,  and  on  adding  excess  of 
hydrochloric  acid,  the  paper  becomes  merely  yellow  instead  of  the 
orange-red  colour  produced  in  presence  of  turmeric. 

•  Tho  colour  produced  by  this  snbstanoe  ig  instantly  destroyed  by  nitric  aoid, 
while  the  imturjil  colour  of  tho  fruits  disappears  slowly  or  not  at  all.— Ed. 

A  ▲ 
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Determination  of   Free   Acid  in  Patty   Oils.     M.     Burstyn. 

(Zeitschr.  Anal.  Chem.,  xi.,  283,  and  Journ.  Chem.  Soc,  2nd  series, 
xi.,  411.)  ].00  c.c.  of  the  oil  to  be  examined  are  agitated  with  one 
or  two  volumes  of  90  per  cent,  alcohol,  and  the  whole  is  left  at  rest 
nntil  the  liquids  have  separated.  An  aliquot  part  of  the  alcoholic 
liquor  is  then  drawn  off,  and  titrated  with  soda  solution.  Satis- 
factory results  were  obtained  by  thus  analysing  mixtures  of  olive  oil 
and  oleic  acid. 

Determination  of  Melting- Points.  E.  Kopp.  (Bent.  Chem.  Ges. 
Ber.,  v.,  645,  and  Journ.  Chem.  Soc,  2nd  series,  xi.,  30.)  Instead 
of  using  an  oil  bath  or  sulphuric  acid,  it  is  more  convenient  to  use  a 
mercury  bath.  The  substance  is  placed  on  the  mercury,  and 
covered  with  a  small  funnel  of  thin  glass.  The  melting-point  and 
the  point  of  solidifying  can  be  observed  most  readily  if  the  substance 
be  opaque,  and  becomes  transparent  on  fusion.  If  a  substance  is 
softened  before  melting,  it  is  fused  and  introduced  into  a  little 
conical  capillary  tube,  which,  after  cooling,  is  placed  0"5  to  1  centim. 
below  the  surface  of  the  mercury.  As  soon  as  the  substance  be- 
comes soft,  or  begins  to  melt,  it  is  forced  out  of  the  tube,  and 
appears  above  the  surface  of  the  mercury. 

New  Process  for  Preserving  Food  Materials.  Dr.  Sacc,  in  a 
paper  which  appeared  in  the  Comjptes  Bendus,  describes  this  process, 
which  consists  in  treating  meat  and  vegetables  either  with  a  strong 
aqueous  solution  of,  or  with  dry  acetate  of  sodium.  The  substances 
are  left  in  contact  with  that  salt  for  from  24  to  48  hours,  and  then 
dried.  Meat  may  be  placed  in  a  strong  solution  of  the  salt  alluded 
to ;  the  brine  from  the  meat  is  to  be  evaporated,  and  added  to  the 
meat  when  being  cooked,  in  order  to  restore  to  it  a  portion  of  the 
salt  and  extractive  matter  taken  up  by  the  acetate  of  sodium,  the 
preservative  action  of  which  seems  to  depend  upon  the  withdrawal 
of  water  from  the  alimentary  substances. 

Application  of  the  Papin  Digester  for  Culinary  Purposes.  Prof. 
Junichen.  (Chem.  News,  xxvi.,  194.)  The  author  in  this  paper 
treats  on  the  use  which  might  be  made  of  the  so-called  Papin 
digester  under  high  pressure,  for  the  purpose  of  boiling  meat  and 
other  food.  It  appears  from  the  author's  experiments  that  the  time 
for  cooking  various  articles  of  daily  consumption  is  much  shorter 
when  effected  under  strong  pressure,  while  a  great  saving  of  fuel  is 
also  obtained. 

Corks  saturated  with  Parafl&n.  Ruschhaupt,  in  the  Apoth. 
Zeitung,  1872,  No.  5t),  gives  the  following  process  for  preparing  corks 
for  corking  bottles  containing  alcoholic  or  caustic  liquids : — ParaflB,n  is 
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fused  in  a  suitable  vessel,  the  dry  corks  are  added,  and  immersed  in 
the  paraffin  by  means  of  a  perforated  cover  or  disc.  The  air  is  now 
easily  expelled  from  the  pores  of  the  corks,  which,  after  about  five 
minutes,  are  removed  and  cooled ;  they  may  now  be  cut  and  bored 
like  wax,  are  easily  driven  into  the  necks  of  bottles,  and  readily 
removed,  retain  their  smoothness,  and  are  gas-tight  throughout. 

Rosin  Oil,  and  its  Uses.  (Dingl.  Pohjt.  J.,  ccvi.,  246,  and  Jou7'n. 
Chem.  Soc,  2nd  series,  xi.,  304)  Rosin  oil  is  the  product  of  the 
dry  distillation  of  rosin.  The  apparatus  used  consists  of  an  iron 
pot,  a  head  piece,  a  condensing  arrangement,  and  a  receiver.  In  the 
distillation  a  light  oil  comes  over  first  together  with  water.  As 
soon  as  a  cessation  in  the  flow  of  the  distillate  occurs,  the  receiver  is 
changed,  and  the  heat  is  further  raised,  when  a  red-coloured  and 
heavy  rosin  oil  comes  over.  The  black  residue  remaining  in  the 
pot  is  used  as  pitch.  The  light  oil,  called  "  pinoline,"  is  rectified, 
and  the  acetic  acid  water  passing  over  with  it,  is  saturated  with 
calcium  hydrate,  filtered  and  evaporated  to  dryness,  and  the  calcium 
acetate  obtained  is  employed  in  the  manufacture  of  acetic  acid. 
The  rosin  oil  obtained  after  the  light  oil  has  passed  over,  has  a  dark 
violet- blue  colour,  and  is  called  "blue  rosin  oil."  The  red  oil  is 
boiled  for  a  day  with  water,  the  evaporated  water  being  returned  to 
the  vessel ;  next  day  the  water  is  drawn  off*,  and  the  remaining 
rosin  oil  is  saponified  with  caustic  soda  ley  of  36°  Baume,  and  the 
resulting  almost  solid  mass  is  distilled  so  long  as  oil  passes  over. 
The  product  obtained  is  rectified  rosin  oil,  which  is  allowed  to  stand 
in  iron  vessels,  protected  by  a  thin  layer  of  gypsum,  whereby  after  a 
few  weeks  a  perfectly  clear  oil  is  obtained  free  from  water.  The 
oil  of  first  quality  is  obtained  by  a  repetition  of  the  foregoing 
operation  upon  the  once  rectified  oil.  The  residues  of  both  opera- 
tions are  melted  up  with  the  pitch. 

Preparation  of  patent  Waggon  Grease  and  Rosin  Oil  Soap. 
(Dingl.  Polyt.  /.,  ccvi.,  247 ;  and  Journ.  Chem.  Soc,  2nd  series,  xi., 
305.)  One  hundred  lbs.  of  rosin  oil,  and  80  lbs.  of  lime,  slacked  to 
a  powder,  are  agitated  in  an  iron  pot,  and  the  mixture  is  heated 
with  stirring,  till  a  uniform  paste  is  obtained,  free  from  lumps,  and 
running  from  the  stirring  instrument  like  syrup.  With  this  rosin- 
oil  soap  all  the  difi'eront  varieties  of  patent  grease  are  made  as 
follows  : — 

JJhie  Patent  Qrease. — 600  lbs.  of  red  rosin  oil  are  heated  for  one 
hour  with  2  lbs.  of  calcium  hydrate,  and  allowed  to  cool.  The  oil  is 
skimmed  off  the  sediment,  and  10  to  12  lbs.  rosin-oil  soap  aro 
stirred  in  till  all  is  of  a  buttery  consistence,  and  of  a  blue  colour. 
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Tellotv  Patent  Grease  is  prepared  by  adding  6  per  cent,  of 
turmeric  solution  to  the  blue  grease. 

Black  Patent  Grease. — Lamp  black  is  used  to  produce  the  black 
colour. 

Patent  Palm,  Oil  Waggon  Grease. — 10  lbs.  of  rosin  oil  soap  are 
melted  with  10  lbs.  of  palm  oil ;  500  lbs.  of  rosin  oil  are  then  added, 
and  as  much  rosin-oil  soap  as  will  make  the  whole  of  the  consistence 
•of  butter,  and  lastly,  7  to  8  lbs.  of  caustic  soda  ley. 

Paraffin  Residues — The  thick  oil  which  remains  in  the  paraffin 
manufacture  is  used  as  a  lubricating  oil,  partly  on  account  of  its 
cheapness,  and  partly  on  account  of  its  not  soon  solidifying  by  cold. 
In  order  to  thicken,  some  lead  soap  is  melted  with  it.  Mixtures 
of  rosin  oil  or  rosin-oil  soap  and  petroleum,  with  glycerin  also,  are 
often  used  as  lubricants. 

New  Mode  of  Silvering  Glass.  M.  Siemens.  (Ghem.  News, 
xxviii.,  72.)  Aldehyd  has  been  long  ago  employed  for  silvering 
glass  by  Liebig's  process,  though  the  difficulties  of  manipulation  are 
considerable.  Siemens  has  improved  the  process  by  treating 
aldehyd  with  thoroughly  dry  ammoniacal  gas.  Of  this  liquid,  2 "5 
grams,  and  4  grams  of  nitrate  of  silver,  are  taken,  and  each  is  dis- 
solved separately  in  water,  the  total  amount  of  which  is  1  litre. 
The  two  solutions  are  then  mixed  and  filtered.  The  object  to  be 
silvered,  cleaned  so  as  to  be  quite  free  from  grease,  is  immersed  in 
the  liquid,  and  heated  gradually  up  to  50°  C.  When  this  point  is 
reached,  the  deposition  of  the  metal  begins  in  a  very  thin  layer,  dark 
at  first,  but  gradually  acquiring  the  metallic  lustre.  As  soon  as  the 
incrustation  has  acquired  the  ordinary  whiteness  and  lustre,  the 
object  is  withdrawn  from  the  liquid. 

Solution  for  Silvering  Glass.  Dissolve  10  grammes  of  nitrate  of 
silver  in  200  cubic  centimetres  of  distilled  water,  and  add  as  much 
ammonia  as  is  just  necessary  to  obtain  a  clear  solution.  This 
solution  must  be  diluted  with  450  c.c.  of  a  solution  of  potash,  of 
specific  gravity  1"05,  or  of  soda,  specific  gravity,  1'035.  There 
then  generally  forms  a  brownish-black  precipitate  which  must  be 
redissolved  by  an  additional  quantity  of  ammonia.  The  solution 
must  then  be  diluted  with  water  down  to  1450  c.c. 

A  dilute  solution  of  nitrate  of  silver  must  then  be  added  drop  by 
drop,  till  a  strong  persistent  grey  precipitate  is  formed,  and  lastly  as 
much  distilled  water  as  is  necessary  to  make  the  whole  measure 
1500  c.c.     Filter,  and  it  is  ready  for  use. 

The  potash  or  soda  must  not  contain  an  appreciable  quantity  of 
chlorides.     When  used  for  silvering,  the  above  solution  is  to  be 
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mixed  with  an  eighth  part  of  a  stroDg  solntion  of  milk-sugar,  and 
the  surface  to  be  silvered,  immersed  in  the  mixture  at  a  temperature 
of  60°  or  80°  F. 

Enamel  for  Copper  Cooking  Vessels.  {Bingl,  Polyt.  /.,  cciii., 
495-500,  and  Journ.  Chem.  JSoc,  2nd  series,  x.,  850.)  To  enamel 
the  inside  of  copper  vessels  in  which  acid  fruit  and  vegetables  are 
cooked,  and  so  prevent  the  formation  of  the  so-called  "verdigris," 
the  following  method  is  recommended  : — 12  parts  of  white  j3.uor-spar, 
12  parts  of  unburnt  gypsum,  and  1  part  of  borax  are  finely  powdered, 
intimately  mixed,  and  fused  in  a  crucible.  The  fused  mass  is  then 
poured  out,  and  after  cooling  is  rubbed  up  to  a  paste.  The  copper 
vessel  is  then  coated  inside  with  this  preparation,  which  is  applied 
by  means  of  a  brush,  and  the  vessel  is  placed  in  a  moderately  warm 
place,  so  that  the  coating  may  dry  uniformly,  when  it  is  subjected 
to  a  gradually  increasing  heat,  till  at  length  the  preparation  fuses. 
On  cooling,  the  vessel  is  found  to  be  protected  internally  by  a  white, 
opaque  enamel,  adhering  very  firmly  to  the  copper,  not  chipping  off 
by  ordinary  knocking  and  rubbing,  and  impervious  to  vegetable 
acids. 

Adaptation  of  the  Solubility  of  Cellulose  in  Ammoniacal  Copper 
Solution  to  the  Preparation  of  Waterproof  Paper,  Koofing  Tiles, 
Artificial  Wooden  Slabs,  etc.  (Dingl.  Polyt  /.,  cciv.,  514,  and 
Journ.  Chem.  Soc,  2nd  series,  x.,  1137.)  If  linen  rags  or  wood 
sawdust  be  fully  dissolved  in  ammoniacal  copper  solution,  and  the 
solution  be  then  left  to  evaporate  to  dryness,  a  semi-transparent, 
brittle  glass  is  left,  for  which  no  use  has  yet  been  discovered.  But 
if  the  action  of  the  solvent  be  prevented  from  effecting  more  than 
a  commencing  superficial  solution,  in  which  the  fibres  maintain  their 
original  form  and  disposition,  remarkable  results  are  obtained.  A 
sheet  of  paper,  left  only  an  instant  in  the  ammoniacal  copper  solution, 
and  then  passed  between  rollers  and  dried,  becomes  quite  impervious 
to  water,  and  does  not  lose  its  power  of  cohesion  at  the  boiling  heat. 
Two  sheets  of  paper  thus  treated  adhere  firmly  together,  and  form 
one  piece.  By  treating  a  large  number  of  sheets  in  the  same  manner, 
artificial  boards  are  obtained.  Linen  pieces  thus  treated  furnish  a 
very  elastic  material  of  great  cohesive  strength.  Linen  and  paper 
may  also  bo  treated  together,  and  a  material  is  obtained  said  to 
surpass  every  kind  of  wood  in  point  of  firmness  and  strength. 

Extremely  serviceable  roofing  tiles  may  thus  be  made,  resisting  all 
Irregularities  of  wind  and  weather.  Pi[)os  for  conveying  water  and 
i^iui,  articles  of  clothing,  and  even  boat«,  can  be  constructed  with 
this  material. 
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To  render  Cloth  and  other  Material  Waterproof  and  protect 
them  from  Moths.  (Dingl.  Polyt.  J.,  cciii.,  506-7,  and  Journ.  Chem. 
Soc,  2nd  series,  x.,  856.)  Ten  pounds  of  alum,  and  ten  of  lead 
acetate  are  dissolved  in  sufficient  warm  water,  and  the  mixture 
allowed  to  stand  till  the  precipitate  of  lead  sulphate  has  settled 
down.  The  clear  solution  containing  aluminum  acetate  is  poured 
off,  and  mixed  with  500  measures  of  water,  in  which  dissolved  isin- 
glass is  stirred  up.  The  articles  to  be  made  waterproof  are  to  be 
steeped  in  this  mixture  for  twelve  hours,  after  which  they  are  dried 
and  subjected  to  pressure.  Clothing  made  of  such  material  does 
not  interfere  with  the  perspiration  of  the  body. 

Waterproof  Packing  Cloth.  CGhem.  Centralb.,  1872,  No.  29.) 
A  waterproof  packing  cloth  which  does  not  break  may  be  made  by 
covering  the  fabric  with  the  following  varnish  :  2  lbs.  soft  (potash) 
soap  is  dissolved  in  water  and  mixed  with  an  aqueous  solution  of 
sulphate  of  iron.  The  washed  and  dried  iron  soap  is  dissolved  in 
8  lbs.  of  linseed  oil,  in  which  ^  lb.  of  caoutchouc  has  been  previously 
dissolved. 

Tracing  Paper.  (Dingl.  Polyt.  /.,  ccvii.,  86,  and  Journ.  Chem. 
Soc,  2nd  series,  xi.,  659.)  Castor-oil  is  mixed  with  3  or  4  parts  of 
absolute  alcohol,  and  the  homogeneous  mixture  spread  over  paper 
with  a  brush.  By  washing  with  alcohol,  the  oil  is  again  dissolved, 
and  the  paper  restored  to  its  original  character. 

Preservation  of  Eggs.  A.  G afford.  (Chem.  News,  xxvi.,  229.) 
The  fresh  eggs  are  carefully  placed  in  a  mixture  of  5  kilogrammes 
of  alum  dissolved  in  5  litres  of  water,  heated  to  from  45°  to  50°,  and 
left  in  that  liquid  for  from  thirty  to  forty  minutes ;  the  eggs  are 
next  drained,  and  in  the  meantime  the  solution  of  alum  is  heated  to 
boiling-point.  The  eggs  are  again  immersed  in  the  liquid,  and  kept 
therein  from  ten  to  fifteen  seconds ;  after  having  been  drained  and 
cooled  they  are  packed  in  either  dry  bran,  sawdust,  cork-dust, 
sifted  ashes,  or  in  cotton- wool,  and  may  be  kept  fresh  for  a  whole 
year. 

Cement  for  Broken  Glass  and  Porcelain  Basins.  (Dingl.  Polyt.  /., 
cciv.,  344,  and  Journ.  Chem.  Soc,  2nd  series,  x.,  1045.)  Half  an 
ounce  of  isinglass  is  well  soaked  in  distilled  water,  the  water  is  then 
poured  off,  and  so  much  alcohol  added  as  just  to  cover  the  isinglass, 
the  solution  being  promoted  by  heat.  A  quarter  of  an  ounce  of 
mastic  is  now  dissolved  in  f  oz.  of  alcohol ;  the  two  solutions  are 
poured  together ;  |  oz.  of  powdered  gum-ammoniac  is  added ;  and 
the  mixture  is  well  shaken  together,  and  evaporated  on  the  water- 
bath,  till  the  consistency  of  strong  joiner's  glue  is  obtained.     The 
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cement  thus  prepared  is  poured  into  a  glass,  in  which,  it  soon  solidi- 
fies to  a  jelly,  and  is  then  ready  for  use.  It  is  warmed  in  hot  water, 
or  on  the  oven,  just  before  using,  and  is  applied  by  means  of  a  brush 
to  the  perfectly  clean,  warm,  fractured  surface.  The  cement  hardens 
in  twenty-four  hours. 

A  very  good  Adhesive  and  durahle  Paste,  F.  Sieburger. 
(Dingl.  Polyt.  /.,  ccvi.,  248,  and  Journ.  Chem.  Soc,  2nd  series,  xi., 
306.)  Four  parts  by  weight  of  glue  are  allowed  to  soften  in  fifteen 
parts  of  cold  water  for  some  hours,  and  then  moderately  heated  till 
the  solution  becomes  quite  clear.  Sixty-five  parts  of  boiling  water 
are  now  added  with  stirring.  In  another  vessel  thirty  parts  of 
starch  paste  are  stirred  up  with  twenty  parts  of  cold  water,  so  that 
a  thin  milky  fluid  is  obtained  without  lumps.  Into  this  the  boiling 
glue  solution  is  poured,  with  constant  stirring,  and  the  whole  is 
kept  at  the  boiling  temperature.  After  cooling,  ten  drops  of  carbolic 
acid  are  added  to  the  paste.  This  paste  is  of  extraordinary  adhesive 
power,  and  may  be  used  for  leather,  paper,  or  card-board  with  great 
success.  It  must  be  preserved  in  closed  bottles  to  prevent  evapora- 
tion of  the  water,  and  will,  in  this  way,  keep  good  for  years. 

White  Paint  for  Metallic  Surfaces.  Dr.  Sels.  (Dingl  Polyt.  /., 
ccv.,  490,  and  Journ.  Chem.  Soc,  2nd  series,  xi.,  205.)  Pure,  finely- 
powdered  zinc-white  (zinc  oxide)  is  mixed  with  a  solution  of  soda 
water-gi»«s  of  40°  to  50°  Baume,  to  the  right  consistency  for  an  oil 
colour.  The  metallic  surface  to  be  painted  is  well  cleaned  and 
washed  with  hydrochloric  acid,  and  afterwards  with  water,  and  the 
paint  is  laid  on  in  successive  coatings.  Not  too  much  paint  must  be 
mixed  at  a  time,  as  it  will  become  thick  and  dry  on  standing  on  ac- 
count of  chemical  combinations  setting  in.  A  surface  thus  painted 
preserves  a  dazzling  white  appearance.  By  addition  of  mineral 
colours  various  tints  may  be  obtained. 

Preservation  against  Rust.  It  is  stated  in  Les  Mondes  that 
common  mercurial  ointment  is  found  to  be  remarkably  efficacious  in 
preventing  the  formation  of  rust  upon  articles  of  iron  and  steel, 
such  as  gun-barrels,  saws  and  other  tools,  etc. 

Removal  of  Ink-Stains  from  Coloured  Woven  Tissues.  Prof. 
Boottger,  in  Dingl.  Fohjt.  /.,  recommends  the  use  of  pyrophosphate 
of  soda  for  this  purpose,  the  salt  to  be  applied  in  concentrated  solu- 
tion. The  recent  ink-stains  are  readily  removed,  but  older  stains 
require  washing  and  rubbing  with  the  solution  for  a  long  time. 

Separation  of  Gold  from  Silver  Chloride.  A.  Lei  bins.  {Chem, 
Nmfn.^  xxvii.,  121.)  Silver  chloride  formed  in  the  purification  of 
argentiferous  gold,  contains  an  appreciable  amount  of  that  metal, 
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SO  nmch  indeed  that  silver  bullion  obtained  by  the  reduction  of  the 
chloride,  sometimes  contains  as  much  as  18  per  cent,  of  gold.  The 
author  was  induced  to  make  some 'experiments  upon  the  subject,  in 
consequence  of  not  finding  the  ordinary  processes  for  the  separation 
of  the  gold  to  give  satisfactory  results.  The  following  is  the  method 
adopted  by  the  author  : — The  fused  chloride  is  covered  with  a  layer 
of  borax  from  |  to  i  inch  in  thickness,  and  on  the  top  of  this  layer 
sodium  carbonate  is  gradually  added,  in  the  proportion  of  from  16 
to  20  ounces  to  every  230  ounces  of  the  silver  chloride  operated  on. 
The  fused  chloride  is  not  stirred,  but  the  gold  is  allowed  to  subside. 
The  silver  subsequently  obtained  contains  from  2  to  5  parts  of  gold 
in  10,000,  which  may  be  completely  removed  by  a  repetition  of  the 
process,  using,  however,  a  much  smaller  quantity  of  soda. 

Blue  Dyeing.  Grafe.  (Ghem.  Gentr.,  1872,  743,  and  Journ. 
Ghem.  Soc,  2nd  series,  xi.,  4-22.)  The  oxalates  are  known  to  pre- 
rent  the  precipitation  of  Prussian  blue.  By  mixing  the  solution  of 
an  iron  salt,  therefore,  with  a  neutral  oxalate  and  potassium  ferro- 
cyanide,  a  clear  bluish-green  solution  is  obtained.  Goods  immersed 
in  this  solution,  and  then,  without  wringing,  dipped  into  water 
acidified  with  hydrochloric  acid,  and  containing  a  little  tin  chloride, 
are  dyed  blue  immediately. 

A  Harmless  Hair-Dye.  Dr.  Hager,  in  the  Pharm.  Gentral.,  sug- 
gests the  following  : — Ten  parts  of  subnitrate  of  bismuth  and  150 
parts  of  glycerin  are  mixed  in  a  glass  vessel  and  heated  in  a  water- 
bath  ;  solution  of  potash  is  then  added  in  small  portions  and  with 
continued  agitation,  until  a  clear  solution  has  been  obtained,  to  which 
a  concentrated  solution  of  citric  acid  is  added  until  merely  a  slight 
alkaline  reaction  is  observed.  Enough  orange-flower  water  is  added 
to  make  the  whole  liquid  weigh  300  parts ;  the  addition  of  a  small 
quantity  of  solution  of  an  anilin  colour  completes  the  prepara- 
tion. 

Liquid  Shampoo.     From  the  Druggists'  Gircular : — 

^    Bay  Eum 2^  pints. 

Water i  pint. 

Glycerin .1  ounce. 

Tinct.  of  Cantharides        ...  2  drachms. 

Carbonate  of  Ammonia    ...  2        ,, 

Borax ^  ounce. 

Dissolve  the  salts  in  water,  and  add  the  other  constituents  gra- 
dually. 

New  Inodorous  Depilatory.  By  Prof.  Boettger.  (B&pertoire  de 
Pharmacie,  N.  s.,  i.,  326,  from  ZeitscJi.  allg.  'ost,  Ajpot.  Verei7ies,  1873, 
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p.  214.)  Sulphydrate  of  sodinin  attacks  hair  energetically .  It  may 
be  employed  as  a  depilatory  by  mixing  one  part  of  powdered  sulphy- 
drate of  sodium  and  three  parts  of  washed  chalk,  making  a  thick 
paste  of  them  with  a  little  water,  and  spreading  upon  the  hairy 
surface  a  layer  about  the  thickness  of  the  back  of  a  knife.  After 
two  or  three  minutes  the  stoutest  hairs  are  transformed  into  a  soft 
mass  which  may  be  removed  by  water.  A  more  prolonged  action 
would  attack  the  skin. 

Polishing  Paste  for  Wooden  Furniture.  (Dingl.  Polyt.  J.,  ccvii., 
174,  and  Journ.  Cliem.  Soc,  2nd  series,  xi.,  960.)  Eight  parts  of 
white  wax,  2  parts  of  rosin,  and  half  a  pint  of  (true)  Venice  turpen- 
tine are  melted  at  a  gentle  heat.  The  warm  mass,  completely  melted, 
is  poured  into  a  stone  jar,  agitated,  and  6  parts  of  rectified  oil  of 
turpentine  added  thereto.  After  24  hours,  the  mass,  having  the 
consistency  of  soft  butter,  is  ready  for  use.  Before  using  the  paste, 
the  furniture  should  be  washed  with  soap  and  water,  and  then  well 
dried. 

French  Putty.  M.  Rub  an.  (Chem.  News,  xxvi.,  157.)  Seven 
pounds  of  linseed  oil  are  boiled  with  four  pounds  of  brown 
umber  for  about  two  hours  ;  62  grams  of  wax,  cut  into  small  pieces, 
are  then  added  to  the  oil.  After  having  been  removed  from  the 
fire,  a  mixture  of  5|  pounds  of  chalk  and  11  pounds  of  dry  white- 
lead  is  added  to  the  oil.  This  putty  is  stated  to  be  very  durable, 
and  to  adhere  strongly  to  wood  which  has  not  been  painted. 
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CONSTITUTION. 


Art.  I.  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  followdng  :— 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  IScience. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and, 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  iincompromisingly  the  principle  of  Purity  in  Medicine. 

4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 

ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II.  — Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference,  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  7s.  fid.  annually,  which  shall  be  due  in  advance,  upon  July"!. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  those  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has* 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
Local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
Buch  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  Rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

♦«*  Authors  are  specially  reqvMsted  to  send  the  titles  of  their  Papers  to  either  of  the  General 
Secretaries  two  or  three  weeks  before  the  Annual  Meeting.  The  subjects  will  then  be  extensively 
adfoertiaed,  and  thus  full  interest  will  be  secured. 


F0R3f  OF  NOMINATION. 

I  Nominate 

(Name) 

{Address) 

as  a  Member  of  the  British, Pharmaceutical  Conference. 


Member, 

DaU „ „. 

The  nomination  most  be  legibly  written,  and  forwarded  to  one  of  the  Honorary  General 
Secretaries,  Prof.  Attvibld,  17,  Bloomsbnry  Square,  W.O.,  or  Mr.  F.  Ba.div  Baveaa,  1. 
Market  Place,  Manchester,  either  of  whom,  or  any  other  oflloer  or  m«mber,  wlU  duly  sign  the 
paper. 

Pupils  and  Ajsistants,  as  well  as  Principals,  are  invited  to  become  members. 
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HONORARY    MEMBERS. 

Professor  P.  "Wendover  Bedford,  College  of  Pharmacy,  New  York  City, 

U.S.A.,  Corresponding   Secretary  of  the  American    Pharmaceutical 

Association,  278,  Greenwich  Street,  New  York. 
Professor  L.  A.  Buchner,  Munich. 
Senhor  Joaquim  Correa  de  Mello,  Campinas,  Brazil. 
M.  Augustin  Ambroise  Delondre,  Membre  de  la  Societe  Botanique  de 

France,  de  la  Societe  d'Acclimatation,  Chevalier  de  I'Ordre  Impferiale 

de  la  Rose  (Brfesil),  etc..  Rue  des  Juifs,  20,  Paris. 
Mr.   Albert   E.  Ebert,  Corner  of  State  and  Twelfth  Streets,  Chicago, 

IlHnois,  U.S.A. 
Dr.   John   Baker   Edwards,  Ph.D.,   F.C.S.,   Ex- Vice-President  of   the 

British  Pharmaceutical  Conference,  Box  398 J,  Post  Office,  Montreal, 

Dominion  of  Canada. 
Dr.  Friedrich  August  Fliickiger,  Staatsapotheke,  Bern,  Switzerland. 
Professor  J.  M.  Maisch,  1607,  Ridge  Avenue,  Philadelphia. 
Mr.    G.  F.  H.  Markoe,  Professor  of  Pharmacy  in  the  Massachusetts 

College  of  Pharmacy,  U.S.A. 
Mr.  Carlos  Murray,  Buenos  Ayres. 
Professor  William  Proctor,  jun.,  College  of   Pharmacy,  Philadelphia, 

U.S.A. 
Dr.  Carl  Schacht,  56,  Mittelstrasse,  Berlin. 
Dr.   J.  L6on    Soubeiran,  Prof.  Agrege  Ecole  de  Pharmacie,  Secretaire 

de  la  Societe  d'Acclimatation,  Officier  de  I'Ordre  Imperiale    de  la 

Rose  (Bresil),  Knight  of  the  Royal  Order  of  Charles    the   Third  of 

Spain,  Hotel  Lauragais,  Rue  de  Lille,  19,  Paris. 
Dr.  E.  R.  Squibb,  56,  Doughty  Street,  Brooklyn,  New  York,  U.S.A. 
Dr.  J.  E.  de  Vrij,  the  Hague. 
Professor  E.  S.  Wayne,  Cincinnati,  Ohio,  U.S.A. 
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MEMBERS   RESIDING  ABROAD. 

Alexander,  Mr.  J.  L.,  Bathurst,  New  South  "Wales  (Letters,  &c.,  Thirsk, 

Yorkshire). 
Atkinson,  Mr.  S.,  18,  Trinita  di  Monti,  Rome  (vid  Belgium). 
Baker,  Mr.  G-.  8.,  Geneva. 
Bateman,  Mr.  T.  H.,  Shangai  (Blandford  Ho.,  Talfourd  Rd.,  Peckham 

Rd.,  S.E.). 
Beynon,  Mr.  E.,  Byculla,  Bombay  (care  of  G.  Brownen,  F.C.S.,  143, 

New  Bond  Street,  W.). 
Browne,  Mr.  M.,  Alfred  Hospital,  Melbourne,  Australia. 
Bntten,  Mr.  J.,  Rangoon  Medical  Hall,  British  Burmah  (Letters,    etc., 

to  J.  Butten,  Esq.,  Whiterock,  Wavebridge,  Cornwall ;  Year-Book  to 

Mrs.  Butten,  Whitehall,  Royston,  Herts). 
Butterworth,  Mr.  H.,  Bathurst,  New  South  Wales. 
Cornish,  Mr.  W.,jun.,  Australia  (Letters,  etc.,  to  174,  Western  Road, 

Brighton). 
Daji,  Mr.  Narayan  (G.G.M.C,  Bombay).     Care  of  G.  Brownen,  F.C.S., 

143,  New  Bond  Street,  W. 
Gopal,    Mr.  Pandurang   (G.G.M.C,   Byculla,  Bombay).      Care  of    G. 

Brownen,  F.C.S.,  143,  New  Bond  Street,  W. 
Grason,  Mr.  F.,  5,  Piazza  S.  Carlo,  Milan,  Italy. 
Green,  Mr.  G.  E.,  11,  Malop  Street,  Geelong,  Australia. 
Groves,  Mr.  H.,  15,  Via  Borgognissanti,  Florence  (Letters,  etc.,  to  Mr. 

T.  B.  Groves,  Weymouth). 
Hilditch,  Mr.  S.  G.  (to  Messrs.  Evans,  Mercer  &  Co.,  Montreal). 
Houghton,  Mr.  R.  W.,  R.N.  Hospital,  Jamaica. 
Hughes,  Mr.  J.  (to  Messrs.  E.  Row  &  Co.,  219,  Pitt  Street,   Sidney, 

N.S.W.). 
Hustwick,  Mr.  T.  H. 

Jackson,  Dr.  H.  W.,  Sydney,  New  South  Wales. 
Jenkins,  T.  E.,  M.D.,  corner  Third  and  Walnut  Streets,   Louisville, 

Kentucky,  U.S.A. 
Kemp,  Mr.  D.  S.,  5,  Elphinstone  Circle,  Bombay  (Letters,  etc.,  to  Mr. 

W.  D.  Davies,  106,  Leadenhall  Street,  E.G.). 
Leslie,  Mr.  J.,  Port  Elizabeth,  Cape  of  Good  Hope. 
Long,  Mr.  M.  H.,  Sydney,  New  South  Wales. 
Mercer,  Mr.  N.,  Notre  Dame  Street,  Montreal. 
Mills,  Mr.  W.,  Sydney,  N.S.W.  (Letters,  etc.,  to  Mr.  G.  Harrie,  Princes 

Street,  Helensburgh). 
Oxley,  Mr.  H.  L.,  Palermo  (Letters,  &o.,  to  Messrs.  Harvey  &  Reynolda, 

Briggate,  Leeds). 
Peake,  Mr.  R.,  Post  Office,  Frederickton,  New  Brunswick. 
Pond,  Mr.  J.  A.,  63,  Queen  Street,  Auckland,  New  Zealand  (Letters,  etc., 

to  Mr.  Pond,  New  Park  Road,  Brixton  Hill,  8.W.). 
Pratt,  Mr.  W.,  619,  George  Street,  Sydney,  N.S.W.  (Letters,  etc.,  to 

Messrs.  Maw,  Son  <fc  Thompson). 
Pugh,  Mr.  G.  (Messrs.   Treacher  Se  Co.,  Bombay),  Letters,  etc.,  88a, 

King  William  Street,  E.G. 
Romano,  Mr.  F.,  Palotas,  Rio  Grande  de  Snl,  Brazil  (Letters,  etc.,  to 

Guy's  Hospital,  S.E.) 
Saunders,  Mr.  E.  C,  281,  Maine  Street,  Memphis,  Tennessee,  U.S.A. 
Sequiera,  Mr.  E.  C,    Rio    Grande  de   Sol,   Brazil  (Letters,   etc.,  to 

Mr.  J.  C.  Sequiera,  Hawthorn  Terrace,  Pendleton,  Manchester). 
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Smith,  Dr.  J.,   Liverpool  Asylum,  N.S.W.  (Letters,  etc.,  to  Messrs. 

Maw,  Son  &■  Thompson). 
Speechley,  Mr.  E.,  Karachi  (Mr.  Sheldon,  126,  Strand). 
Symes,  Mr.  E.  W.,   Simla,  N.  India   (Letters,  etc.,  to  M.  Symes,   37, 

Church  Street,  Stoke  Newinfjton,  N. 
Taylor,  Mr.  W.C.  (G.G.M.C,  Fort,  Bombay),  care  of  G.  Brownen,  F.C.S., 

143,  New  Bond  Street,  W. 
Thibon,  Mons.  Denis,  6,  Rue  de  Pont  Neuf,  Nice,  France. 
Thompson,  Mr.  G.  B.,  416,  Main  Street,  Buffalo,  U.S.A. 
Verge,  Prof.  C,  M.D.,  Leval  University,  Quebec. 
WatMns,  Mr.  R.,  Timarn,  Canterbury,  New  Zealand  (Letters,  etc.,  to 

Mr.  J.  Wade,  194,  Warwick  Street,  Pimlico,  S.W.). 
Wills,  J.  L. ,  Delia  Gonnesa  Mining  Co.,  Iglesias,  Isola  di  Sardegna,  Italy. 
Wood,    C.   H.,   F.C.S. ,  Government    Cinchona  Plantations,  Rungbee, 

near  Darjeeling,  India, 
Woodward,  C.  M.,  M.D.,  120,  William  Street,  Waterloo,  Seneca  County, 

New  York,  U.S.A. 
Zambeletti,  Sig.  L. ,  5,  Piazza  San  Carlo,  Milan,  Italy. 


NOTICE. 

The  Secretaries  will  he  glad  to  receive  notice  of  any  inaccu- 
racies in  the  Lists  of  Members. 
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House,  W.C. 
Bannister,  Mr.  W.,  108,  Patrick  Street,  Cork. 
Barber,  Mr.  G,,  51,  Great  George  Street,  Liverpool. 
Barclay,  Mr.  T.,  17,  Bull  Street,  Birmingham. 
Barker,  Mr.  W.  R.,  143,  New  Bond  Street,  W. 
Barnard,  Mr.  J.,  338,  Oxford  Street,  W. 
Barnes,  Mr.  B.,  St.  Peter's  Street,  Derby. 
Barnes,  J.  B.,  F.C.S.,  1,  Trevor  Terrace,  Princes  Gate,  W. 
Barnitt,  Mr.  F.,  Old  Bond  Street,  Bath. 
Barnitt,  Mr.  J.,  30,  Upper  Parade,  Leamington. 
Barr,  Mr.  R.,  140,  New  City  Road,  Glasgow. 
Barraclough,  Mr.  T.,  Roscoe  Terrace,  Chapeltown  Eoad,  Leeds. 
Barratt,  Mr.  J.,  Richmond  Road,  Bayswater,  W. 
Barret,  Mr.  E.  L.,  20,  Spencer  Road,  St.  John's  Hill,  New  Wandsworth, 

S.W. 
Barrett,  F,  J.,  F.C.S.,  South  Staffs  Hospital,  Wolverhampton. 
Barrett,  Mr.  T.  G.,  Church  Street,  Ilchester. 
Barron,  Mr.  W.,  37,  Winchcomb  Street,  Cheltenham. 
Barton,  Mr.  A.  F.  G.,  32,  Edge  Lane,  Liverpool. 
Barton,  Mr.  H.,  Kenilworth. 
Barton,  Mr.  H.,  77,  King's  Road,  Brighton. 
Bartle,  Mr.  W.,  Mr.  Timothy's,  Castle  Street,  Reading. 
Bartlett,  Mr.  H.,  jun.,  Colyton,  Devon. 
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Bartlett,  Mr.  W.,  1,  Bretton  Terrace,  S.W, 

Bass,  Mr.  J.,  Hatton  Garden,  E.G. 

Bates,  Mr.  J.,  Wellington,  Salop. 

Bates,  Mr.  W.  J.,  Macclesfield. 

Bateson,  Mr.  T.,  23,  Stricklandgate,  Kendal. 

Bathe,  Mr.  R.  S.,  Western  General  Dispensary,  Marylebone  Road,  N.W. 

Battersby,  Mr.  S.,  Cheapside,  Lancaster. 

Batting,  Mr.  T.  G.  (Mr.  Gilbert),  16,  Conholt  Place,  Loughborough. 

Road,  Brixton,  S.W. 
Baxter,  Mr.  G.,  Foregate  Street,  Chester. 
Baxter,  Mr.  W.,  120,  Bolton  Road,  Bradford,  Ybrks. 
Bayley,  Mr.  S.  H.,  12,  Victoria  Road,  Saltaire,  near  Leeds. 
Bayley,  Mr.  J.  T.,  Broomhills,  near  Walsall. 
Baynes,  Mr.  J.,  24,  Waterworks  Str,eet,  Hull. 
Beach,  Mr.  J.,  Bridport. 

Beach,  Mr.  T.  C,  Redmarley,  near  Newent,  Gloucestershire. 
Beadel,  Mr.  A.,  99,  Pilgrim  Street,  Newcastle-on-Tyne. 
Beal,  Mr.  E.  J.,  Ilford. 

Beanlands,  Mr.  S.,  Bolton  Road,  Bradford,*  Yorks. 
Beardsley,  Mr.  J.,  Nottingham. 

Beedzler,  Mr.  J.,  30,  Chesham  Street,  Belgrave  Square,  S.W. 
Bell,  Mr.  C.  B.,  6,  Spring  Bank,  Hull. 
Bell,  Mr.  F.,  36,  Tyrrel  Street,  Bradford. 
Bell,  Mr.  F.  R.,  Sussex  Street,  Middlesboro-on-Tees. 
Bell,  Mr.  G.,  Market  Place,  Hexham, 
Bell,  J.  C,  F.O.S.,  Cheadle,  Cheshire. 
BeU,  Mr.  M.  W. 

Bell,  Mr.  W.,  King's  Street,  Yarmouth. 
Bell,  Mr.  W.  H.,  96,  Albany  Street,  N.W. 
Benger,  Mr.  F.  B.,  1,  Market  Place,  Manchester. 
Bennet,  Mr.  J.  D.,  16,  West  Claremont  Street,  Edinburgh. 
Bennet,  Mr.  J.  H.,  80,  Argyle  Street,  Birkenhead. 
Bennett,  Mr.  J.,  14,  Waterloo  Road,  Widnes,  near  Warrington. 
Bennett,  Mr.  G.,  18,  Bridge  Street,  York. 
Bennett,  Mr.  G.,  3,  King  Street,  Sheffield. 
Bennett,  Mr.  H.,  112,  Upper  George  Street,  Kingstown. 
Bennett,  T.  J.,  M.D.,  Wilton,  Salisbury. 
Benson,  J.  L.,  Ph.D.,  Folly  Hall,  Beeston  Hill,  Leeds. 
Bentley,  Prof.  R.,  F.L.S.,  17,  Bloomsbury  Square,  W.C. 
Bently,  Mr.  W.  J.,  High  Road,  Tottenham,  N. 
Bernays,  Dr.  A.  J.,  St.  Thomas's  Hospital,  S.E. 
Berridge,  Mr.  A.,  Cheapside,  Leicester. 
Berry,  Mr.  E.,  The  Cross,  Gloucester. 
Berry,  Mr.  T.,  Henshaw  Street,  Oldham. 
Berry,  Mr.  W.  (Messrs.  Hatch,  Isaac  «fc  Co.),  Redland,  Bristol. 
Betty,  Mr.  S.  C,  6,  Park  Street,  Camden  Town,  N.W. 
Bevan,  Mr.  C.  F.,  Church  Street,  Harwich. 
Bevan,  Mr.  M.  L.,  Woodfield  Street,  Morriston,  near  Swanseft. 
Bicknell,  Mr.  W.,  97,  Ebury  Street,  Pimlico,  S.W. 
Biddiscombe,  Mr.  C,  20,  Boundary  Road,  St.  John's  Wood,  N.W. 
Bienvenu,  Mr.  J,,  Southampton. 
Biffin,  Mr.  T.,  19,  Dulwich  Road,  Heme  HiU,  S.E. 
Billing,  Mr.  T.,  86,  King's  Road,  Brighton. 
Bindloss,  Mr.  G.  F.,  97,  Leighton  Road,  N.W. 
Bingley,  Mr.  J.,  Northampton. 

Birch,  Mr.  H.  C,  7,  Church  Road,  Upper  Norwood,  S.E. 
Bird,  Mr.  A.,  Wood  Lane,  Shepherd's  Bush,  W. 
Bird,  Mr.  W.  L.,  42,  Castle  Street  East,  W. 
Bird,  Mr.  W.  8. 
Bishop,  Mr.  A.,  Speckaficlds,  Booth  Street,  LondoD,  E. 
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Black,  Mr.  J.,  76,  Main  Street,  Rutherglen,  N.B. 

Blacklock,  Mr.  J.  D.,  32,  Old  Steyne,  Brighton. 

Blackshaw,  Mr.  T.,  36,  Market  Place,  Burslem. 

Blades,  Mr.  F.,  5,  Gloucester  Terrace,  Gloster  Rd.,  W. 

Blain,  Mr.  A.  H.,  341,  Upper  Parliament  Street,  Liverpool. 

Blain,  Mr.  W.,  Market  Street,  Bolton. 

Blake,  Mr.  A.,  Sutton,  Ensham,  Oxon. 

Blanchflower,  Mr.  T.  C,  South  Quay,  Yarmouth. 

Bland,  Mr.  H.,  33,  Newborough  Street,  Scarborough. 

Bland,  Mr.  J.  H.,  75,  High  Street,  Stourbridge. 

Blankley,  Mr,  W.,  Arnold,  Nottingham. 

Blanshard,  Mr.  G-.,  7,  Carlton  Terrace,  Edinburgh. 

Blatchley,  Mr.  T.,  Yeadon,  Yorks. 

Bletsoe,  Mr.  J.,  124,  Southampton  Row,  W.C. 

Blood,  Mr.  C,  3,  Concert  Street,  Liverpool. 

Bloor,  Mr.  J.,  Queen  Street,  Derby. 

Bloye,  Mr.  H.,  7,  High  Street,  High  Wycombe,  Bucks. 

Bluett,  Mr.  W.  R.,  Long  Street,  Tetbury. 

Blunt,  T.  P.,  M.A.,  F.C.S.,  4,  Victoria  Street,  Shrewsbury. 

Blyton,  Mr.  J.,  43,  Heywood  Street,  Cheetham,  Manchester. 

Boast,  Mr.  J.,  45,  Kirkgate,  Bradford,  Yorks. 

Bolton,  Mr,  J.,  10,  King's  Street,  Dover, 

Boor,  Mr.  G-.,  Brownswood  Park,  Hornsey,  N. 

Boorne,  Mr.  C,  Union  Street,  Bristol. 

Booth,  Mr.  J.,  5,  Darwen  Street,  Blackburn. 

Booth,  Mr.  J.,  Elmfield,  Rochdale. 

Booth,  Mr.  J.,  Heckmondwike. 

Booth,  Mr.  R.,  Parliament  Row,  Hanley. 

Booth,  Mr.  W.  G.,  69,  Market  Street,  Manchester. 

Booth,  W.  H.,  M.R.C.S.,  St.  James's  Street,  Sheffield. 

Borland,  Mr.  J,,  7,  King  Street,  Kilmarnock. 

Bordass,  Mr.  J.,  Driffield,  Yorks. 

Bosley,  Mr.  J.  L. 

Bostoek,  Mr.  W.,  Ashton-under-Lyne. 

Botham,  Mr.  G.,  Levenshulme. 

Botham,  Mr.  J.,  Higher  Broughton,  Manchester. 

Bottle,  Mr.  A.,  Townwall  Street,  Dover. 

Boucher,  Mr.  J.,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  7,  Pont  Street,  S.W. 

Bourdas,  Mr.  L,  jun.,  48,  Belgrave  Road,  S.W. 

Bourdas,  Mr.  J.,  7,  Pont  Street,  S.W. 

Bowden,  Mr.  W.,  76,  Liverpool  Road,  Patricroft,  Lancashire. 

Bowen,  Mr.  W.  (address  unknown). 

Bowling,  Mr.  J-,  23,  Leinster  Terrace,  W. 

Bowman,  Mr.  H,,  Chemical  Works,  Washington,  near  Newcastle-on-Tyne. 

Boyce,  Mr.  G.,  Chertsey. 

Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 

Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Mount  Henley,  Sydenham  Hill,  S.E. 

Bracher,  Mr.  E.,  Mere,  Wiltshire. 

Braddock,  Mr.  H.,  33,  Queen's  Road,  Oldham. 

Bradley,  Mr.  T.  D.,  33,  Bond  Street,  Brighton. 

Brady,  Mr.  A.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Brady,  H.  B.,  F,L.S.,  F.C.S,,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Braithwaite,  Mr.  J.  C,  54,  Kentish  Town  Road,  N.W. 

Branson,  Mr.  F.  W.,  1,  Eversfield  Place,  St.  Leonard's-on-Sea. 

Bray,  Mr.  C,  63,  Culford  Road,  Downham  Road,  De  Beauvoir  Town,  N. 

Bray,  J.,  F.C.S.,  71,  High  Street,  Mile  Town,  Sheerness. 

Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 

Brayshay,  Mr.  W.  B,,  38,  High  Street,  Stockton-on-Tees. 

Brearley,  Mr.  W.  A.,  Prospect  Hill,  Douglas,  Isle  of  Man. 
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Breeze,  Mr.  G-.,  Devonport. 

Bremridge,  Mr.  E.,  17,  Bloomsbury  Square,  W.C. 

Bremridge,  Mr.  R,  17,  Bloomsbury  Square,  W.C. 

Brevitt,  Mr.  W.  Y.,  Darlington  Street,  Wolverhampton. 

Brew,  Mr.  T.  A.,  71,  East  Street,  Brighton, 

Brewster,  Mr.  W.,  270,  Regent  Street,  W. 

Bridgman,  Mr.  W.  L.,  St.  Mary  Church. 

Brierley,  Mr.  J.  B.,  North  Bridge,  Halifax. 

Bright,  Mr.  R.,  29,  Broad  Bridge  Street,  Peterboro. 

Brightmore,  Mr.  W.,  2B7,  Maida  Vale,  Kilburn,  N.W. 

Brocket,  Mr.  R.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 

Brodie,  Mr.  E.,  118,  Crown  Street,  Glasgow. 

Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 

Brook,  Mr.  R.,  Silver  Street,  Halifax. 

Brookes,  Mr.  F.  J. 

Brown,  Mr.  A.  H.,  Shanklin,  I.  of  W. 

Brown,  Mr.  A.  J.,  2,  Trafalgar  Terrace,  Greenwich,  S.E. 

Brown,  Mr.  D.  R.,  1,  Lorne  Terrace,  Spring  Gardens,  Edinburgh. 

Brown,  Mr.  D.,  17,  South  Norton  Place,  Edinburgh. 

Brown,  Mr,  E.,  66,  Woodhouse  Lane,  Leeds. 

Brown,  Mr.  E.  W.,  8,  The  Strand,  Torquay. 

Brown,  Mr.  G.,  Sandown,  Isle  of  Wight. 

Brown,  Mr.  J.,  Ampthill. 

Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 

Brown,  Mr.  J..  Market  Square,  Hanley,  Stoke-on-Trent. 

Brown,  Mr.  J.  F.,  4,  Market  Square,  Dover. 

Brown,  Mr.  R.  S.,  Hanover  Street,  Edinburgh. 

Brown,  Mr.  T.,  110,  Irongate,  Glasgow. 

Brown,  Mr.  W.  S.,  113,  Market  Place,  Manchester. 

Brownen,  Mr.  G-.,  6,  Althorpe  Road,  Wandsworth  Common,  SiW. 

Brownlow,  Mr.  A. 

Buck,  Mr.  J.  M.,  179,  Bedford  Street  South,  Liverpool. 

Buck,  Mr.  R.  C,  192,  Breck  Road,  Liverpool. 

Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 

Buckley,  Mr.  R.  C,  Todmorden. 

Buchanan,  Mr.,  52,  North  Bridge,  Edinburgh. 

Buchanan,  Dr.  T.  D.,  24,  Westminster  Terrace,  Glasgow. 

Bull,  Mr.  B.,  High  Street,  Royston,  Herts. 

Bullen,  Mr.  T.,  13,  Hereford  Road,  Bayswater,  W. 

Bulmer,  Mr.  T.,  4,  Low-Ousegate,  York. 

Burch,  Mr.  W.,  High  Street,  West  Bromwich. 

Burden,  Mr,  E,  M.,  38,  Duke  Street,  Grosvenor  Square,  W. 

Burdon,  Mr.  J.,  Durham. 

Burdwood,  Mr,  J.,  30,  Frankfort  Street,  Plymouth. 

Burgess,  Mr.  R,,  Winsford,  Cheshire. 

Burkinshaw,  Mr.  W.  T.,  Belper,  Derbyshire.. 

Bum,  Mr.  J.,  Church  Lane,  HulL 

Bum,- Mr.  T.,  Peel  Street,  Bp.  Wearmonth. 

Bum,  Mr.  D.  H.,  High  Street,  Arbroath. 

Burrell,  Mr.  G.,  Bank  Buildings,  High  Street,  Montrose. 

Burt,  Mr.  J.,  61,  Montague  Street,  Worthing. 

Barton,  Mr.  J.,  397,  Cambridge  Road,  E. 

Bush,  Mr.  T.,  Paulton,  near  Bristol. 

Bathby,  Mr.  T.,  41,  Stockport  Road,  Manchester. 

Butcher,  Mr.  T.,  418,  High  Street,  Cheltenham. 

Butland,  Mr.  C,  153,  St.  Sidwcll  Street,  Exeter. 

Butler,  Mr.  J.,  jun.,  Great  Bridge,  Tipton. 

Butler,  Mr.  J.  G.  (Messrs.  Caley  &  Co.),  2,  London  Street,  Norwichr 

Butterworth,  Mr.  A.,  108,  Westgate,  Bradford,  Yorka. 

Byles,  Mr.  J.  II.,  junr.,  311,  Uackuey  Road,  E. 
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Caley,  Mr.  A.  J.,  2,  London  Street,  Norwich. 
Callaway,  Mr.  L,,  Ipswich. 
Calvert,  Mr.  E.,  Market  Cross,  Stokesley,  Yorks. 
Cameron,  Mr.  W.,  Kelso. 

Canning,  Mr.  W.,  14,  Bath  Street,  Newgate  Street,  E.C. 
Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 
Carlton,  Mr.  W.  P.,  8,  High  Street,  Horncastle. 
Carnegie,  Mr.  W.,  108,  Patrick  Street,  Cork. 
Carpenter,  Mr.  J.  T.,  York  Road,  Montpelier,  Bristol. 
Carr,  Mr.  W.,  Upper  George  Street,  Leicester. 
Carran,  Mr.  T.,  Peel,  Isle  of  Man. 

Carruthers,  Mr.  R.  B.,  1,  Egerton  Crescent,  Withington,  Manchester. 
Carteighe,  M.,  F.C.S.,  172,  New  Bond  Street,  W. 
Carter,  Mr.  F.  G.  (address  unknown). 
Carter,  Mr.  F.  P.,  70,  Coleman  Street,  E.C. 
Carter,  Mr.  W.,  Cheetham  Hill,  Manchester. 
Cartwright,  Mr.  W.,  Ironmarket,  Newcastle-under-Lyme. 
CasSels,  Mr.  J.,  Bloomgate,  Lanark,  N.B. 
Casterton,  Mr.  J.,  Market  Rasen. 
Caswell,  Mr.  E.,  37,  Regent  Street,  Leamington. 
Caunt,  Mr.  W.  F.,  Buckley,  Mold. 
Cawdell,  Mr.  G.,  12,  London  Street,  Hyde  Park,  W. 
Challinor,  Mr.  S.  M.,  35,  Deansgate,  Bolton. 
Chantler,  Mr.  R.  P.,  Luton. 
Chaplin,  Mr.  J.  R.,  124,  High  Street,  Colchester. - 
Chapman,  Mr.  F.,  55,  Fore  Street,  E.C. 

Chapman,  Mr.  S.  S.,  Grove-Street  Road,  Broadway,  Victoria  Park,  E. 
Chapman,  Mr.  T.,  87,  Hendon  Road,  Sunderland. 
Charity,  Mr.  W.,  7,  Fen  Court,  Fenchurch  Street,  E.C. 
Chessall,  Mr.  R.,  Fore  Street,  Sidmouth. 
Cheverton,  Mr.  G.,  Tunbridge  Wells. 
Chick,  Mr.  W. 

Chifney,  G.  J.,  F.C.S.,  High  Street,  Mildenhall,  Suffolk. 
Childs,  Mr.  W.,  Selhurst  Road,  South  Norwood,  S.E. 
Chrispin,  W.,  F.C.S.,  39,  King's  Street,  Hudderffield. 
Christopher,  Mr.  W.,  Crickhowell. 

Church,  Prof.  A.  H.,  M.A.,  F.C.S.,  Royal  Agricultural  College,   Ciren- 
cester 
Church,  Mr.  H.  J.,  Cambridge. 
Clapham,  Mr.  J.,  Wade  Lane,  Leeds. 

Clapham,  Mr.  J.  W.,  junr..  Oak  House,  Woodhouse  Ridge,  Leeds. 
Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newington,  N. 
Clarabut,  Mr.  J.  B.,  170,  Lower  Street,  Deal. 
Clark,  Mr.  A.  H.,  143,  High  Street,  Croydon. 
Clark,  Mr.  E.,  Market  Street,  Lancaster. 
Clark,  Mr.  J.,  Melbourne  Terrace,  York. 

Clark,  Mr.  J.  A.,  11,  Duncan  Place,  London  Fields,  Hackney,  E., 
Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 
Clarke,  Mr.  A.,  45,  Blanket  Row,  Hull. 
Clarke,  Mr.  G.  B.,  Park  Street,  Woburn. 
Clarke,  Mr.  R.  F.,  11,  Strand,  Torquay. 
Clarke,  Mr.  T.,  19,  Market  Place,  Stockport. 
Clarke,  Mr.  T.  M.,  Richmond,  Surrey. 

Claypole,  Mr.  A,  H.,  York  Town,  Farnborough  Station,  Surrey. 
Clayton,  Mr.  F.  C,  18,  Wheeleys  Lane,  Birmingham. 
Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 
Cleave,  Mr.  W.,  Chudleigh. 

Clifford,  Mr.  T.  A.,  174,  Warwick  Street,  PimHco,  S.W. 
Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 
Clisby,  Mr.  S.,  High  Street,  Sandback. 
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Clough,  Mr.  J.,  Northwick. 

Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 

Cocher,  Mr.  J.,  3,  St.  James  Street,  Kings  Lynn. 

Cockcroft,  Mr.  A.,  Eichmond,  Yorkshire. 

Cocking,  Mr.  G.,  Ludlow. 

Cocking,  Mr.  F.  J.,  Teigumouth. 

Cocks,  Mr.  J.  W. ,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  20,  Bucklersbury,  E.G. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford, 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  Devonport. 

Cohen,  Mr.  B.  D.,  87,  Lancaster  Gate,  Hyde  Park,  W. 

Cohen,  Mr.  N.  S. 

Colbeck,  Mr.,  Tickhill,  Yorks. 

Colby,  Mr.  J.,  senr.,  101,  Western  Road,  Brighton. 

Colchester,  Mr.  W.  M.,  junr.,  2,  Crown  Street,  Hoxton  Square,  N. 

Colclough,  Mr.  W.,  38a,  King  William  Street,  London  Bridge,  E.C. 

Cole,  Mr.  A.  C,  Lee,  S.E. 

Cole,  Mr.  F.,  4,  High  Street,  Stoke  Newington,  N. 

Coles,  Mr.  F.,  248,  King's  Road,  Chelsea,  S.W. 

Coley,  Mr.  S.,  57,  High  Street,  Stroud. 

Collett,  Mr.  C.  B.,  15,  South  Street,  Exeter. 

Collins,  J.,  F.B.S.Edin.,  11,  Arthur  Street,  Deptford,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 

Collins,  Mr.  J.  R.,  St.  Pancras  Industrial  Schools,  Leavesden,  Watford, 

Herts. 
Colton,  Mr.  T.,  Grimsby,  Lincolnshire. 
Colton,  Mr.  T.,  Ousegate,  Selby,  Yorkshire. 
Commans,  Mr.  R.  D.,  George  Street,  Bath. 
Constance,  Mr.  E.,  37,  Leadenhall  Street,  E.C. 
Cook,  Dr.,  12,  Norwood  Grove,  West  Derby  Road,  Liverpool. 
Cook,  Mr.  E.  A.,  Viewville  House,  Granton  Road,  Edinburgh. 

Cook,  R.,  Esplanade,  Ealing,  W. 

Cooke,  Mr.  J.,  Besborough,  Cork. 

Cooke,  Mr.  W.,  27,  St.  Giles,  Norwich. 

Cooke,  Mr.  P.,  Church  Row,  Wandsworth,  S.W. 

Cooper,  Mr.  A.,  18,  Abington  Terrace,  Kensington,  W. 

Cooper,  Mr.  F.  R,,  1,  Market  Place,  Manchester. 

Cooper,  Mr.  G.,  101,  Fore  Street,  Exeter. 

Copper,  Mr.  J.  N.,  MaU,  Clifton,  Bristol. 

Cooper,  Mr.  S.  H.,  George  Street,  West  Hartlepool. 

Cooper,  Mf.  T.,  Leicester, 

Cooper,  Mr.  T.,  30,  Walmgate,  York. 

Cooper,  Mr.  W.  W.,  20,  Amherst  Road,  N. 

Cordwin,  Mr.  W.,  Cinderford,  Gloucestershire. 

Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 

Corfield,  Mr.  T.  J.  T.,  Church  Street,  St.  Day,  Cornwall. 

ComeliuB,  Mr.  J.,  11,  Regent  Place,  Teignmouth. 

Cornell,  Mr.  W.,  Ipswich. 

Cornish,  Mr.  W.,  174,  Western  Road,  Brighton. 

Cossey,  Mr.  J.,  St.  John's,  Norwich, 

Coflway,  Mr.  E.  C,  19,  Notting-Hill  Terrace,  W. 

Cotterell,  Mr.  W.  H.,  Snargato  Street,  Dover. 

Cotton,  Mr.  J.,  Church  Street,  St.  Helen's,  Lanes. 

Cottrill,  Mr.  G.  J.,  Shcpton  Mallet. 

Cottrill,  Mr.  J.  W.,  24,  Park  Terrace,  Regent's  Park,  N.W. 

Coulter,  Mr.  G.,  Sedbergh,  near  Kendal. 

Coupe,  Mr.  W.,  Post  Oflice,  Bhooburyuess. 
Coupland,  Mr.  J.,  High  Harrogate. 
Courtenay,  Mr.  A.,  104,  Strand,  W.O. 
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Cowan,  Prof.,  159,  Bath  Street,  Glasp^ow. 

Cox,  Mr.  H.,  44,  Strutton  Ground,  Westnrinster,  S.W. 

Coxon,  Mr.  R.  J.  (Mr.  Robinson's),  Chester-le- Street. 

Cracknell,  Mr.  C,  107,  Edgware  Road,  W. 

Cragg,  Mr.  J.,  46,  Boar  Lane,  Leeds. 

Craig,  Mr.  C,  32,  Anne  Street,  Sunderland.- 

Crarar,  Mr.  J.,  7,  High  Street,  Blairgowrie. 

Craven,  Mr.  F.,  Batley  Carr,  Dewsbnry. 

Crawford,  Mr.  S.,  18,  Clarence  Street,  Cheltenham. 

Crawshaw,  Mr.  E.,  30,  Manchester  Road,  Burnley. 

Crisp,  Mr.  F.  A.,  270,  Walworth  Road,  S.E. 

Cromwell,  Mr.  0.,  Brixton  Rise,.  S.W. 

Crook,  Mr.  C,  Mirfield,  Yorks. 

Crook,  Mr.  E.,  Pesscod  Street,  Windsor. 

Croskell,  Mr.  C,  23,  Parliament  Street,  York. 

Cross,  Mr.  R.,  15,  Drake  Street,  Rochdale.. 

Cross,  W.,  M.D,,  29,  Islington,  Liverpool. 

Crow,  Mr.  E.  L.,  Lee  Bridge,  Lewisham,  S.E. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Crozier,  Mr.  W.,  5,  Grainger  Street,  Newcastle-on-Tyne, 

Crundall,  Mr.  A.  H.,  8,  Argyle  Street,  Bath. 

Cruse,  Mr.  J.  C,  27,  Canonbury  Place,  Islington,  N. 

Cryer,  Mr.  H.,  care  of  Mr.  Pocklington,  Sydenham,  S.EL 

Cubitt,  Mr.  C,  Market  Place,  Norwich, 

Cubley,  Mr.  G.  A.,  4,  High  Street,  Sheffield. 

Cuff,  Mr.  R.  C,  25,  College  Green,  Bristol. 

Cunliffe,  Mr.  J.,  Blackburn  Street,  Bolton. 

Cunhffe,  Mr.  N.,  41,  Crook  Street,  Bolton. 

Cupiss,  Mr.  F.,  Diss. 

Currie,  Mr.  J.,  70,  Eglinton  Street,  Glasgow. 

Currie,  Mr.  J.,  211,  Sauchiehall  Street,  Glasgow. 

Curtis,  Mr.  H.,  Lewes. 

Curtis,  Mr.  R.,  86,  New  Bond  Street,  W. 

Cui-tis,  Mr.  T.,  &6,  Campden  Hill  Road,  W. 

Curtis,  Mr.  W.,  Barnstaple. 

Cutcliflfe,  Mr.  G.  J.,  7,  Strand,  Dawlish. 

Cuthbert,  Mr.  J.  M.,  Bedford. 

Cuthbert,  Mr.  R.,  26,  Westgate,  Huddersfiel(J. 

Cutting,  Mr.  J,,  Leamington. 

Cutting,  Mr.  T.  J.,  Selby. 

Dadley,  Mr.  E.,  Carter  Gate,  Nottingham. 

Daggers,  Mr.  F.,  147,  Church  Street,  Prestoo. 

Dalgarno,  Mr.  P.,  Bevois  Hill,  Southampton. 

Daniel,  Mr.  J.,  38,  Rickergate,  Carlisle. 

Daniel,  Mr.  S.,  30,  Harbour  Street,  Ramsgate, 

Daniel,  Mr.  W.  L.,  64,  High  Street,  Merthyr. 

Darby,  Mr.  S.,  140,  Leadenhall  Street,  E.C. 

Darling,  Mr.  W.  H.,  126,  Oxford  Street,  Manchester. 

Darwin,  Mr.  G.  H.,  care  of  Messrs.  Sumner  &  Co.,  50a,  Lord  Street, 

Liverpool. 
D'Aubney,  Mr.  T.,  82,  Shepherdess  Walk,  Hoxton,  N.] 
Davenport,  Mr.  G.  A.,  Queen  Square,  Wolverhampton. 
Davenport,  Mr.  J.  T.,  33,  Gt.  Russell  Street,  W.C. 
Davidson,  Mr.  J.,  5,  High  Street,  Berwick-on-Tweed. 
Davies,  E.,  F.C.S.,  Royal  Institution,  Liverpool. 
Davies,  Mr.  J.  R.,  Market  Hill,  Thame,  Oxon. 
Davies,  Mr.  J.  H.,  Terrace  Road,  Aberystwith. 
Davies,  Mr.  J.  M.,  56,  Vine  Street,  Liverpool. 
Davies,  Mr.  M.  P.,  Tenby. 
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Davies,  Mr.  R.  H.,  17,  Bloomsbury  Square,  London,  W.C. 

Davies,  Mr.  T.,  2,  Albert  Bridge,  Manchester. 

Davis,  Mr.  D.  F.,  Leominster. 

Davis,  Mr.  H.,  19,  Warwick  Street,  Leamington. 

Davis,  Mr.  R.  H.,  High  Harrogate. 

Davison,  Mr.  A,,  205,  St.  John  Street  Road,  E.G. 

Davison,  Mr.  T.,  71,  St.  Vincent  Street,  Glasgow. 

Davy,  Mr.  H.,  High  Street,  Rotherham. 

Dawson,  Mr.  0.  R.,  Belle  Vue  Road,  Southampton. 

Dawson,  Mr.  W.,  High  Street,  Slough. 

Day,  Mr.  J.,  116,  Briggate,  Leeds. 

Day,  Mr.  T.  S.,  Beckenham,  Kent. 

Daykin,  Mr.  K.,  Ripley,  Derbyshire. 

Dean,  Mr.  S.,  320,  Roman  Road,  Bow,  E. 

Deane,  H.,  F.L.S.,  Clapham  Common,  S.W. 

Deane,  Mr.  James,  Clapham  Common,  S.W. 

Deans,  Mr.  J.  K.,  Galashiels. 

Deck,  Mr.  A.,  9,  King's  Parade,  Cambridge. 

Daering,  Mr.  A.,  6,  Bond  Street,  Vauxhall  Cross,  S.W. 

Delf,  Mr.  F.  T.,  14,  Hardman  Street,  Liverpool. 

Delves,  Mr.  G. ,  187,  High  Street,  Exeter. 

Dennis,  Mr.  J.  L.,  Alfreton  Road,  Nottingham. 

Dennison,  Mr.  M.,  222,  High  Street,  Dudley. 

De  Putron,  Mr.  E.  V.  F. 

Dewson,  Mr.  S.,  Queen's  Hospital,  Birmingham. 

Diaper,  Mr.  A. 

Dickie,  Mr.  J.,  Struan  Terrace,  Crosskill,  Glasgow. 

Dickins,  Mr.  B.,  221,  West  Derby  Road,  Liverpool. 

Dickinson,  Mr.  J.,  Birkenhead. 

Dingle,  Mr.  E.,  Bideford,  Devon. 

Dinnis,  Mr.  J.,  20,  West-Hill  Road,  Brighton.  ^  .,,.  , 

Diver,  Mr.  B,,  Isleham,  Cambridgeshire.  i.  - ' '     '■ 

Dixon,  Mr.  1^.,  73,  Union  Street,  Ryde,  Isle  of  Wight. 

Dobb,  Mr.  J.  T.,  West  Bar,  Sheffield. 

Dobinson,  Mr.  T.,  Bishop  Auckland. 

Dodds,  Mr.  N.,  Coldstream,  N.B. 

Dodwell,  Mr.  J.,  11,  Aldersgate  Street,  E.G. 

Dove,  Mr.  J.,  Sherburn,  near  South  Milford,  Yorkshire. 

Dowling,  Mr.  R.,  24,  King  Street,  Reading. 

Downward,  Mr.  J.,  Market  Street,  Ulverston. 

Dowsett,  Mr.  A.,  16,  North  Street,  Brighton. 

Draper,  H.  N.,  F.G.S.,  23,  Mary  Street,  Dublin. 

Dresser,  Mr.  R.,  13,  Pavement,  York. 

Drew,  Mr.  S.  K.,  301,  Park  Road,  Liverpool. 

Driver,  Mr.  T.,  Woolton,  Liverpool. 

Druce,  Mr.  G.  C.,  6,  The  Drapery,  Northampton. 

Drury,  Mr.  G.  8.,  158,  Parrock  Street,  Gravesend. 

Duck,  Mr.  W.  B.,  Hazcldean  House,  Saltburn-by-the-Sea. 

Dudden,  Mr.  R.  M.,  Midsomer  Norton,  Bath, 

DuUey,  Mr.  J. 

Dun,  Mr.  R.  T.,  288,  Argyle  Street,  Glasgow. 

Dunkley,  Mr.  E.,  Tunbridge  Wellp. 

Dunn,  Mr.  E.,  83,  High  Street,  Dudley,  StaflFordshire. 

Dunn,  Mr.  II.,  39,  Otley  Road,  Shipley,  Leeds. 

Dunn,  Mr.  J.,  Selkirk. 

Damnore,  Mr.  G.  H.,  81,  Maiden  Road,  N.W. 

Durrant,  Mr.  G.  R.,  Old  CroHs,  Hertford. 

Dutton,  Mr.  F.,  Market  Place,  Bolton. 

Dutton,  Mr.  J.,  Rock  Ferry,  Birkenhead. 

Dyer,  Mr.  A.  J.,  8,  Aero  Lane,  West  Brixton,  S.W. 
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Dyer,  Mr.  W.,  Corn  Market,  Halifax. 

Dj'inond,  Mr.  G.,  Bull  Street,  Birmingham. 

Dyson,  Mr.  W.  B.,  4,  Gloucester  Road,  South  Kensington,  W, 

Earee,  Mr.  T.,  High  Street,  Staines. 

Earland,  Mr.  W.,  Bexlev,  S.E. 

Earle,  Mr.  F.,  22,  Market  Place,  Hull. 

Eastman,  Mr.  J,  E.,  High  Road,  Tottenham,  N. 

Ebdell,  Mr.  T.,  Vicar  Lane,  Leeds. 

Edisbury,  Mr.  J,  F.,  Wrexham. 

Edwards,  Mr.  E.,  4,  Portland  Place  North,  Lower  Clapham,  E. 

Edwards,  Mr.  J.,  Lewes  Road,  Brighton. 

Edwards,  Mr.,  Wood  Green,  N. 

Ekin,  C,  F.C.S.,  7,  Argyle  Street,  Bath. 

Eldridge,  Mr.  J.  H.,  Earlham  Road,  Norwich. 

Elgey,  Mr.  J.,  Driffield. 

Ellinor,  Mr.  G.,  41,  Wicker,  Sheffield. 

Elliot,  Mr.  S.,  junr.,  3,  Dean  Terrace,  Liskeard. 

ElHott,  Mr.  R.,  269,  High  Street,  Gateshead. 

ElHson,  Mr.  J,  B.,  Wombwell,  near  Barnsley. 

Else,  Mr.  W.,  52,  King's  Road,  Brighton. 

Emerson,  Mr.  C,  West  Hartlepool. 

Evans,  Mr.  A.,  Fore  Street,  Exeter. 

Evans,  Mr.  B.,  Victoria  Street,  Derby. 

Evans,  Mr.  D.  0. 

Evans,  Mr.  E.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E.,  junr.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  E.  P.,  Cleobury  Mortimer. 

Evans,  H.  S.,  F.C.S.,  60,  Bartholomew  Close,  London,  E.C. 

Evans,  Mr.  J.  H.,  Watergate  Flags,  Chester. 

Evans,  Mr.  J.  H.,  Market  Cross,  Lymm,  Cheshire. 

Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  J.  0.,  5,  Fore  Street,  Taunton. 

Evans,  Mr.  J.  0.,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  J.  R,,  56,  Hanover  Street,  Liverpool. 

Evans,  Mr.  W.,  Great  Homer  Street,  Liverpool. 

Eve,  Mr.  C,  Hampstead,  N.W. 

Exley,  Mr.  G.,  48,  Hunslet  Lane,  Leeds. 

Eyre,  Mr.  S.,  202,  Infirmary  Road,  Sheffield. 

Fairburn,  Mr.  J.,  Northallerton. 

Fairgrieve,  Mr.  T.,  Clerk  Street,  Edinburgh. 

Fairlie,  Mr.  J.  M.,  17,  St.  George's  Cross,  Glasgow. 

Farie,  Mr.  G.,  Bridge  of  Allan,  Stirlingshire. 

Farnell,  Mr.  J.,  21,  Otley  Road,  Bradford. 

Farnsworth,  Mr.  T.,  Codnor. 

Farnworth,  Mr.  W.,  Blackburn. 

Farr,  Mr.  J.,  Crown  Street,  Halifax. 

Farrage,  Mr.  R.,  Rothbury,  Northumberland. 

Farrer,  Mr.  C,  Aire  Street,  Castleford. 

Faulkner,  Mr.  J.  R.,  Ladgrove  Road,  W. 

Faull,  Mr.  E.,  Beeston,  Notts. 

Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fawcett,  Mr.  J.,  New  Ferry,  Birkenhead. 

Fawthorp,  Mr.  J.  (Messrs.  Hirst,  Brooke  &  Hirst),  Leeds. 

Ferguson,  Mr.  J.,  27,  Highfield  Street,  Pownall  Scjuare,  Liverpool. 

Ferneley,  Mr.  C,  61,  Tything,  Worcester. 

Ferrero,  Mr.  A.  P.,  5,  Western  Hill,  Durham. 

Fever,  Mr.  W.,  High  Street,  Olney. 

Fewtrell,  W.  T.,  F.C.S.,  41,  Gower  Place,  Euston  Square,  W.C. 
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Field,  Mr.  A,  W.,  39,  South  Clerk  Street,  Edinburgh. 

Field,  Mr.  J.,  56,  Marine  Parade,  Brighton. 

Field,  J.  J.,  F.C.S.,  96,  Hemingford  Koad,  Barnsbury,  N. 

Finch,  Mr.  J.,  150,  High  Street,  Cheltenham. 

Finlayson,  Mr.  T.,  Leith. 

Firman,  Mr.  H.  E.,  1,  South  Terrace,  Boston,  Lincolnshire. 

Fisher,  Mr.  E.,  160,  Stamford  Street,  Ashton-under-Lyne. 

Fisher,  Mr.  F.  S.,  1,  Market  Place,  Grantham. 

Fisher,  Mr.  J.  J.,  20,  Bank  Street,  Carlisle. 

Fisher,  Mr.  W.,  Horwich,  Bolton. 

Fitch,  Mr.  K.  0.,  200,  Well  Street,  South  Hackney,  E. 

Fitch,  R.,  F.G.S.,  F.S.A.,  Norwich. 

Fitzhugh,  R.,  F.C.S.,  Nottingham. 

Fleeming,  Mr.  W.,  Wolverhampton. 

Fleming,  Mr.  J.,  27,  Howard  Street,  Glasgow. 

Fletcher,  Mr.  J.,  Montpellier  Avenue,  Cheltenham. 

Fletcher,  Mr.  T.,  Smallthorne,  Stoke-on-Trent. 

Flood,  Mr.  W.  W.,  102,  Blackman  Street,  S.E. 

Flower,  Mr.  E. 

Flower,  Mr.  J.  J.,  270,  Regent  Street,  W. 

Flower,  Mr.  T.  S.,  Sun  Street,  Hitchin. 

Floyd,  Mr.  T.,  Town  Hall,  Bury  St.  Edmunds. 

Flux,  Mr.  W.,  1,  East  India  Avenue,  E.C, 

Ford,  Mr.  J.,  High  Street,  Kirriemuir. 

Forster,  Mr.  R.  H.,  Castle  Street,  Dover. 

Forsyth,  A.,  M.D.,  10,  Park  Terrace,  Greenwich,  S.E. 

Forth,  Mr.  W.,  397,  High  Street,  Cheltenham. 

Fortune,  Mr.  R.,  Rodger  Street,  Anstruther. 

Foster,  Mr.  F.,  52,  King's  Road,  Brighton. 

Foster,  Mr.  J.,  Colkimpton. 

Foster,  Mr.  J.  A.,  7,  Wheeler  Street,  Birmingham. 

Foulger,  Mr.  S.,  133,  St.  George  Street,  E. 

Foulkes,  Mr.  W.  J.,  Birkenhead. 

Fowler,  Mr.  W.  R.,  Exchange  Buildings,  Boston,  Lines. 

Fox,  Mr.  G.,  Dawgreen,  Dewsbury. 

Fox,  Mr.  W.,  109,  Bethnal  Green  Road,  E. 

Francis,  Mr.  G.,  1,  Belle  Vue  Place,  Great  Malvern. 

Francis,  Mr.  G.  B.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  G.  B.,  junr.,  5,  Coleman  Street,  E.C. 

Francis,  Mr.  W.  H.,  5,  Coleman  Street,  E.C. 

Frank,  Mr.  J.  M.,  Byker  Hill  House,  Newcastle-on-Tyne. 

Franklin,  Mr.  A.,  West  Street,  Fareham. 

Fraser,  Mr.  A.,  50a,  Lord  Street,  Liverpool. 

Frasor,  Mr.  J.,  19,  Church  Street,  Inverness. 

Frazer,  Mr.  D.,  113,  Buchanan  Street,  Glasgow. 

Frazer,  Dr.  W.,  Uarcourt  Street,  Dublin. 

Freeman,  Mr.  R.,  70,  Kennington  Park  Road,  S.E. 

Freeman,  Mr.  T.  W.,  Ledbury,  Herefordshire. 

Froom,  Mr.  W.  F.,  75,  Aldersgato  Street,  E.C. 

FroBt,  Mr.  G.,  7,  Corn  Market,  Derby. 

FroBt,  Mr.  W.  T.,  Lee  Green,  S.E. 

Fudge,  Mr.  C.  W.,  Shepton  Mallet. 

Fameaax,  Mr.  W.  H.,  62,  Troville  Street,  Plymouth. 

Fumiss,  Mr.  T.,  8,  Mount  Yornon  Road,  Liverpool. 

Qadd,  Mr.  H.,  High  Street,  Kingsland,  N.E. 

Gale,  8.,  P.C.8.,  838,  Oxford  Street,  W. 

Gamble,  Mr.  H.  A.,  4,  Edwardes  Terrace,  Kensington,  W. 

Gardner,  Mr.  J.,  68,  George  Street,  Edinburgh. 

Gardner,  Mr.  J.  R.,  Royal  Naval  Hospital,  Plymontti. 
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Gare,  Mr.  C.  H.,  Wolverhampton  Street,  Dudley. 
Garner,  Mr.  J.,  119,  High  Street,  Kensington,  W. 
Garty,  F.  B.,  M.R.C.S.,  6,  Clyde  Terrace,  Stockwell,  S.W. 
Geary,  Mr.,  Brierly  Hill,  Stourbridge. 
Geddes,  Mr.  W.,  8,  Market  Place,  Oldham. 
Gee,  Mr.  G. ,  High  Street,  Sandback,  Cheshire. 
Gee,  Mr.  S.,  Blue  Pits,  near  Manchester. 
Geldard,  Mr.  J.,  St.  Austell. 
George,  Mr.  D. 

George,  Mr.  H.,  68,  Broad  Street,  "Worcester. 
Gerrard,  Mr.  A.  W.,  University  College  Hospital,  W.C. 
Gething,  Mr.  W.  B.,  75,  Fleet  Street,  B.C. 
Gibbons,  Mr.  G.,  2,  Fairlawn  Buildings,  Weston-super-Mare. 
.     Gibson,  Mr.  C,  Haydon  Bridge,  Carlisle. 

Gibson,  Mr.  J.,  15,  Sackville  Street,  Manchester. 

Gibson,  Mr.  W.  H.,  107,  King's  Eoad,  Brighton. 

Gilbert,  Mr.  G.,  Earl's  Shilton,  Hinckley. 

Giles,  Mr.  R.  W.,  Clifton,  Bristol. 

Gill,  Mr.  H.,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester. 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gilling,  Mr.  J.,  Saffron  Walden,  Essex. 

Gilmour,  Mr.  W,,  11,  Elm  Row,  Edinburgh. 

Ginns,  Mr.  A.  B.,  Rothwell,  Northamptonshire. 

Gittoes,  Mr.  S.  J.,  54,  High  Street,  Wednesbury. 

Gladding,  Mr.  W.  B.,  75,  Brook  Street,  Ratcliflf,  E. 

Glaisyer,  Mr.  T.,  11,  North  Street,  Brighton. 

Glazier,  Mr.  W.  H.,  20,  Boundary  Road,  St.  John's  Wood,  N.W. 

Glossop,  Mr.  G.  E.,  9,  North  Street,  Bristol. 

Godfrey,  Mr.  F.,  Bank  Street,  Newton  Abbot. 

Gooch,  Mr.  T.  P.,  Leiston,  Suffolk. 

Good,  Mr.  T.,  47,  Minories,  E.G. 

Goodchild,  R.  S.,  Ph.D.,  Well  Street,  South  Hackney,  E. 

Goodliffe,  Mr.  G.,  41,  St.  George's  Street,  Canterbury. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Goodwin,  Mr.  J.,  6,  Merrion  Row,  Dublin. 

Gordelier,  Mr.  P.  W.  G.,  Sittingbourne,  Kent. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby. 

Gostling,  Mr.  T.  P.,  Diss. 

Goucher,  J.,  F.L.S.,  43,  High  Street,  Shrewsbury. 

Gould,  F.,  F.L.S.,  Kingston-on-Thames. 

Gould,  Mr.  J.,  Red  Lion  Square,  Newcastle-under-Lyme. 

Goulden,  Mr.  E.  B.,  Uckfield,  Sussex. 

Gowland,  W.,  F.C.S. 

Gowland,  G.  R.,  F.C.S. 

Grady,  Mr.  F,,  Villa  Street,  Hockley,  Birmingham. 

Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gray,  Mr.  C,  Bilston,  Staffordshire. 

Greaves,  Mr.  A.,  Ironville. 

Greaves,  Mr.  E.,  Mexbro',  Rotherham. 

Greaves,  Mr.  J.,  Crewkerne,  Somerset. 

Greaves,  Mr.  W.  S.,  Ironville. 

Green,  Mr.  J.,  West  Bromwich. 

Green,  Mr.  S.,  2,  York  Place,  Nunhead,  S.E. 

Green,  Mr.  W.,  Newton  Abbot, 

Greenall,  Mr.  A.,  303,  Breck  Road,  Liverpool. 

Greenish,  Mr.  T.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T.  E.,  20,  New  Street,  Dorset  Square,  N.W. 

Greensmith,  Mr.  S. ,  Market  Place,  Rugeley. 
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Greenwell,  Mr.  R.  H.,  Chester -le- Street. 

Greenwood,  Mr.  J. ,  22,  Market  Place,  Louth. 

Gregory,  Mr.  G.  H.,  15,  East  Street,  Taunton. 

Gregory,  Mr.  W.,  Rawmarsh,  Rotherham. 

Gregory,  Mr.  W.,  76,  St.  Thomas  Street,  Weymouth. 

Greig,  Mr.  W.,  Glassford  Street,  Glasgow. 

Greves,  Mr.  J.  B. ,  Houndsfield,  Alvechurch,  near  Birmingham. 

Grieves,  Mr.  A.  S,,  Spiceal  Street,  Birmingham. 

Griffin,  Mr.  G.  E.,  Deansgate,  Bolton. 

Griffin,  Mr.  T.,  1,  Belle  Vue  Place,  Great  Malvern. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffiths,  Mr.  H.  W.,  3a,  Victoria  Street,  Merthyr. 

Griffiths,  Mr.  T.,  Bideford,  Devon. 

Grimwade,  Mr.,  4,  Great  St.  Helen's,  Bishopsgate,  E.G. 

Grinstead,  Mr.  J.,  12,  North  Street,  Brighton. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grisdale,  Mr.  T.,  Daubhill,  Bolton. 

Grose,  Mr.  N.  M.,  20,  Fore  Street,  Taunton. 

Grove,  Mr.  H.,  11,  Park  Street,  WalsaU. 

Groves,  Mr.  A.,  Earl  Street,  Cambridge. 

Groves,  Mr.  T.  B.,  F.C.S.,  Weymouth. 

Groves,  Mr.  W.  E.,  Blandford,  Dorset. 

Guest,  Mr.  E.  P.,  Brentwood,  Essex. 

Guest,  Mr.  G.  C,  17,  St.  John's  Square,  Burslem. 

Guest,  Mr.  W.,  13,  Carlton  Street,  Nottingham. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  PimHco,  S.W. 

Guthrie,  Mr,  P.,  Ill,  Sauchiehall  Street,  Glasgow. 

Gunn,  Mr.  F.  J.,  Axminster. 

Gunn,  Mr.  D.,  9,  Sheldon  Street,  Bishop's  Road,  W. 

Gunn,  Mr.  W.,  Dunse,  N.B. 

Guy,  Mr.  F.,  11,  North  Street,  Brighton. 

Guyer,  Mr.  J,  B.,  11,  Strand,  Torquay. 

Gwatkin,  Mr.  J.  T.,  49,  Grand  Parade,  Brighton. 

Hackett,  Mr.  J.  H, ,  Market  Place,  Pickering,  Torks. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  J.  W.,  208,  High  Street,  Deptford. 

Haffenden,  Mr.  T.,  Brighton. 

Haines,  Mi*.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.  F.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  H.  R.  F.,  1,  Beverley  Road,  near  Hull. 

Hall,  Mr.  J.,  5,  Russell  Street,  Liverp^^ol. 

Hall,  Mr.  S.,  3,  Alma  Place,  Eastbourne. 

Hall,  Mr.  T.  H.,  10,  Grey  Eagle  Street,  E. 

Hall,  Mr.  W.,  102,  Blackman  Street,  S.E. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J,,  62,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  10,  College  Lane,  Liverpool. 

Halley,  Mr.  A.,  2,  Cathedral  Street,  Glasgow. 

Halstead,  Mr.  H.,  Bank  Street,  Rawtenstall,  Lanes. 

Hambloy,  Mr.  0.  J.,  9,  Sydney  Terrace,  Taunton. 

Hambrook,  Mr.  J.  B.,  C,  Stroud  Street,  Dover. 

Hamcr,  Mr.  J.,  Bradabawgate,  Bolton. 

Hamilton,  J.,  M.D.,  Saokrille  Street,  Dublin. 

Hamilton,  Mr.  J.,  7,  Caprera  Place,  Paisley  Road,  Glasgow. 

Hammond,  Mr.  C.  T.,  11,  Witham,  Hull. 

Hamp,  Mr.  J.,  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  P.,  Great  Moor  Street,  Bolton. 

Hampson,  Mr.  R.,  206,  St.  John-street  Road,  E.G. 
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Hanbury,  D.,  F.Tl.S.,  F.L.S.,  Clapham  Common,  S.W. 

Hanbury,  Mr.  D.  B.,  Clapham  Common,  S.W. 

Handford,  Mr.  E.,  High  Street,  Torrington. 

Handforth,  Mr.  E.,  Lumb  Lane,  Bradford. 

Handley,  Mr,  C,  High  Street,  Stoke  Newington,  N. 

Harburn,  Mr.  R.  H.,  51,  Market  Place,  Bishop  Auckland. 

Hardcastle,  Mr.  T.  P.,  Messrs.  Hirst  &  Co.,  Aire  Street,  Leeds. 

Harcus,  Mr.  J.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Hardeman,  Mr.  J.,  45,  Bury  New  Road,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J, ,  4,  Market  Street,  Harwich. 

Harding,  Mr.  J.  J.,  Sudbury,  Suffolk. 

Hardman,  Mr.  W.,  141,  Woodhouse  Lane,  Leeds. 

Hardwicke,  Mr.  E.  J.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  S.  C,  338,  Oxford  Street,  W. 

Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  J.,  5,  Bridge  Street,  Warrington. 

Harland,  Mr.  T.,  Brick  Lane,  Bradford. 

Harradine,  Mr.  H.  G.  (Mr.  R.  Newman),  Bewdley. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harrington,  Mr.  A.  (Mr.  Cornell),  Ipswich. 

Harris,  Mr.  E.  R.,  30,  Richmond  Place,  Brighton. 

Harris^  Mr.  H.  W.,  208,  High  Street,  Rochester. 

Harris,  Mr.  J.,  Eversham  Street,  Redditch. 

Harris,  Mr.  M.  C.  J.,  West  Street,  Crewkerne. 

Harrison,  G.,  Ph.D.,  1,  Flat  Street,  Sheffield. 

Harrison,  Mr.  J.,  7,  Central  Beach,  Blackpool. 

Harrison,  Mr,  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  T.,  Sun  Bridge,  Bradford,  Yorkshire. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

narrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  Newport  Street,  Bolton. 

Hart,  Mr.  W. ,  99,  Higher  Bridge  Street,  Bolton. 

Hartley,  Mr.  W.,  7,  Church  Street,  St.  Andrews. 

Hartt,  Mr.  C,  11,  Strand,  Torquay. 

Harvey,  Mr.  E.,  Giltspur  Street,  E.C. 

Harvey,  Mr.  S.,  Canterbury. 

Harvie,  Mr,  G,,  Princes  Street,  Helensburgh. 

Harwood,  Mr.  E.  G.,  21,  Newport  Street,  Bolton. 

Haselden,  A.  F.,  F.L.S.,  18,  Conduit  Street,  W. 

Hasselby,  Mr.  T.  J.,  Aire  Street,  Goole,  Yorkshire. 

Hatch,  Mr.  R.  M.,  Redland,  Bristol. 

Haworth,  Mr.  W.,  162,  Union  Road,  Busk,  Oswaldtwistle,  near  Accrington. 

Hay,  Mr.  D.,  Nelson-in-Marsden,  Burnley. 

Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  Wm.,  12,  Grafton  Street,  Dublin. 

Hayhoe,  Mr.  W.,  Diss. 

Hayles,  Mr.  B.  H.,  Esplanade,  Ealing,  Middlesex. 

Hayward,  Mr.  C.  J.,  Lincoln. 

Hayward,  Mr.  W,  H, ,  Trowbridge,  Wilts. 

Heald,  Mr.  B.,  Sleaford. 

Heap,  Mr.  R.,  98,  Deansgate,  Bolton. 

Hearder,  Mr.  H.  P. ,  24,  Westwell  Street,  Plymouth. 

Hearder,  Mr.  W.,  1,  Victoria  Parade,  Torquay. 

Heathfield,  W.  E.,  F.C.S.,  F.R.S.E.,  8,  Wilson  Street,  Finsbury,  E.C. 

Heaton,  Prof.  C.  W.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 

Hebb,  Mr.  T. 

Hebden,  Mr.  W.  C,  Northgate,  Halifax. 

Hedley,  Mr.  J.,  Houghton-le-Spring, 
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Hedley,  Mr.  T.,  14,  Market  Place,  Ramsbottom. 

Heidfield,  Mr.  0.,  41,  Old  Hall  Street,  Liverpool. 

HeUiar,  Mr.  E.,  Yeovil. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  W.  20,  Portman  Street,  W. 

Henderson,  Mr.  C,  Wibsey,  near  Bradford. 

Henderson,  Mr.  M.  J.,  Main  St.,  Keswick. 

Henderson,  Mr.  W.  P.,  114,  Nethergate,  Dundee. 

Henty,  Mr.  H.  M.,  19,  High  Street,  St.  John's  Wood,  N.W. 

Herring,  Mr.  H.,  40,  Aldersgate  Street,  E.G. 

Heppell,  Mr.  H. 

Hewitt,  Mr.  G-.,  13,  Bull  Ring,  Kidderminster. 

Hewlett,  Mr.  C.  J.,  Cree  Church  Lane,  E.G. 

Heywood,  J.  S.  C.,  F.G.S.,  13,  Hanover  Terrace,  Notting  Hill,  W. 

Hibbert,  Mr.  J.,  2,  Bridgwater  Street,Saint  Helens,  Lanes. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 

Hick,  Mr.  J.,  3,  Broadstones,  Bradford. 

Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 

Hickman,  Mr.  W.,  Archer  Street,  Kensington  Park,  W. 

Higgins,  Mr.  W.,  142,  Bridge  Street  West,  Chester. 

Higgins,  Mr.  W.,  Farnham,  Surrey. 

Hilder,  R.  T.,  M.D.,  Grove  Lodge,  Balham,  S.W. 

Hill,  Mr.  A.  (Messrs.  Fitch  &  Son),  Market  Place,  Norwich. 

Hill,  Mr.  A.  B.,  11,  Little  Britain,  E.G. 

Hill,  Mr.  F.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Hill,  Mr.  J.,  123,  West  Street,  Sheffield. 

Hill,  Mr.  J.,  1,  Dynevor  Place,  Swansea. 

Hill,  Mr.  T.,  Bath. 

HiU,  Mr.  W. 

Hill,  Mr.  W.  G.,  58,  George  Street,  Edinburgh. 

Hills,  T.  H.,  F.C.S.,  338,  Oxford  Street,  W. 

Hills,  Mr.  W.  338,  Oxford  Street,  W. 

Hinchliffe,  Mr.  F.  G.  U.,  77,  Portland  Street,  Manchester. 

Hind,  Mr.  T.  W.  L.,  Kendal. 

Hinds,  Mr.  J.,  Coventry. 

Hinds,  Mr.  W.,  Coventry. 

Kingston,  Mr.  A.  H.,  58,  Bold  St.,  Liverpool. 

Histed,  Mr.  E.,  2,  Upper  Street,  James's  Street,  Brighton. 

Hitchcock,  Mr.  C.  E.,  101,  High  Street,  Oxford. 

Hitchin,  Mr.  R.,  28,  Manchester  Road,  Burnley. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering.  > 

Hobbs,  Mr.  D. ,  44,  Bridge  Street,  Cambridge. 

Hobson,  Mr.  H.,  64,  Upper  Rushall  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool.  i 

Hodge,  Mr.  J.,  249,  Overgate,  Dundee.  ? 

Hodges,  Mr.  W.,  Eastgate  Row,  Chester. 

Hodgeton,  Mr.  D.,  Brechin,  N.B. 

Hodgkinson,  Mr.  C,  127,  Aldersgate  Street,  E.G. 

Hodgkinson,  Mr.  G.,  11,  Cross  Gheaping,  Coventry, 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  127,  Aldersgate  Street,  E.G. 

Hodgson,  Mr.  W.,  1,  Market  Place,  Manchester. 

Hodkinson,  Mr.  J.,  Mill  Street,  Macclesfield. 

Hodsoll,  Mr.  T.  W.  H.,  17,  Gross  Street,  Ashley  Orescent,  Hoxton.'N. 

Hoffe,  Mr.  P.,  5,  Molesworth  Place,  Dublin. 

Hogg,  J.,  F.R.G,8.,  14,  Windsor  Road,  Denmark  Hill,  S.E. 

Holden,  Mr.  R.,  80,  Pavement,  York. 

Holden,  Mr.  A.  H.,  Stainoross,  near  Barnsley. 

Holdflworth,  Mr.  T.  W.,  28,  Upper  Priory,  Old  Square,  Birmingham. 
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Holford,  Mr.  T.  C,  342,  High  Street,  Stratford,  E. 

Holland,  Mr.  E.,  Irlams  o'  the  Height,  Pendlebury,  Manchester. 

Holliday,  Mr,  T.,  Matlock  Place,  West  Bromwich. 

Holloway,  Mr.  T.  H.,  Upper  Sydenham,  S.E. 

HoUoway,  Mr.  W.,  292,  Manchester  Road,  Bradford. 

Holmes,  Mr.  F.  G.,  Brill. 

Holmes,  Mr.  J.,  92,  Meadow  Lane,  Leeds. 

Holmes,  Mr.  N.  H.  (Mr.  Cruse),  Southsea. 

Holmes,  Mr.  W.  M.,  338,  Oxford  Street,  W. 

Holt,  Mr.  H. ,  36,  Regent  Road,  Salford. 

Holt,  Mr.  S.,  164,  West  Derby  Road,  Liverpool. 

Hope,  Mr.  W.,  Uppingham. 

Hopkinson,  Mr.  T.,  Grantham. 

Hopkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Garden,  E.C. 

Hopton,  Mr.  E.,  Idle,  Yorks. 

Horncastle,  Mr.  H.,  46,  Folgate,  Sheffield. 

Horncastle,  Mr.  J.,  17,  Craven  Road,  Westbourne  Terrace,  W. 

Horner,  Mr.  E.,  20,  Bucklersbury,  E.C. 

Horner,  Mr.  E.,  jun.,  20,  Bucklersbury,  E.C. 

Horner,  Mr.  J.  T.,  20,  Bucklersbury,  E.C. 

Horrill,  Mr.  W.  H.,  2,  Courtenay  Street,  Newton  Abbot. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  J.,  F.C.S.,  The  Laboratory,  Police  Station,  Cheltenham. 

Horton,  Mr.  A.  T.,  181,  Upper  Parliament  Street,  Liverpool. 

Hothersall,  Mr.  J.,  25,  Standishgate,  Wigan. 

Houghton,  Mr.  T.,  High  Street,  Oxford. 

Houghton,  Mr.  W,,  100,  Fishergate,  Preston. 

Howard,  D.,  F.C.S.,  Stratford,  E. 

Howard,  Mr.  W.  D.,  Stratford,  E. 

Howden,  Mr.  R.,  78,  Gracechurch  Street,  E.C. 

Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 

Howie,  Mr.  W.,  8,  Cochran  Place,  East  London  Street,  Edinboro. 

Howlett,  Mr.  W.  H.,  30,  Longsmith  Street,  Gloucester. 

Howman,  Mr.  P.,  Winchcombe. 

Ho  worth,  Mr.  J.,  Market  Place,  Doncaster. 

Hucklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S.W. 

Huggins,  Mr.  W.  H.,  Clapton  Villa,  Landown,  I.W. 

Hughes,  Mr.  C.  G.,  Cateaton  Street,  Manchester. 

Hughes,  Mr.  F.  R.,  Borrowstowness,  N.B. 

Hughes,  Mr.  H.  W.,  St.  David's. 

Hughes,  Mr.  J.  T.,  14,  Market  Place,  Altrincham. 

Hughes,  Mr.  L.  S.,  40,  Aldersgate  Street,  E.C. 

Humby,  Mr.  L.  W.,  Market  Place,  Warminster. 

Hume,  Mr.  A.,  118,  Grey  Steet,  Newcastle-on-Tyne. 

Humphries,  Mr.  C,  Garston,  Liverpool. 

Hunt,  Mr.  — ,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  H.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Hunt,  Mr.  T.,  Workhouse,  Liverpool. 

Hunter,  Mr.  F.  N.,  39,  Saddler  Street,  Durham. 

Hunter,  Mr.  H.,  Clayport  Street,  Alnwick. 

Hunter,  Mr.  J.  C,  li8.  Crown  Street,  Glasgow. 

Hurst,  Mr.  J.  B,,  Louth. 

Husband,  Mr.  M.,  95,  Fore  Street,  Exeter. 

Huskisson,  Mr.  H.  0.,  Swinton  Street,  Gray's  Inn  Road,  W.C. 

Iberson,  Mr.  J.,  18,  Cheapside,  Barnsley. 

Iliffe,  Mr.  T.  P.,  Nuneaton. 

Ince,  J.,  F.L.S.,  F.C.S.,F.R.M.S.,  10,  Vigo  Street,  Regent  Street,  W. 

Ingall,  Mr.  J.,  Ashford,  Kent. 
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Ingham,  Mr.  J.,  Upper  Tooting,  S.W, 
Iredale,  Mr.  T.,  129,  North  Street,  lieeds. 
Ismay,  Mr.  J,,  Groat  Market,  Newcastle-on-Tyne. 
Ismay,  Mr,  J.  G.,  Groat  Market,  Newcastle-on-Tyne, 
Ison,  Mr.  F, 

Jaap,  Mr.  J,,  268,  Buchanan  Street,  Glasgow. 

Jack,  Mr.  G.,  98,  King  Street,  Dundee. 

Jacks,  Mr.  E.,  161,  Gower  Street,  W.O. 

Jackson,  Mr.  A,  H.,  43,  Gt.  Ducie  Street,  Strangeways,  Manchester. 

Jackson,  Mr.  C,  Cliurch  Road,  Acton,  W. 

Jackson,  Mr.  P.  J,,  Bawtry. 

Jackson,  Mr.  J.,  6,  South  Brook  Terrace,  Bradford. 

Jackson,  Mr.  J.,  York  Street,  Hey  wood. 

Jackson,  Mr.  J.  P.,  6,  Sydney  Place,  Bath. 

Jackson,  Mr,  J.  T,,  Middleton  Road,  Chadderton,  Oldham, 

Jackson,  Mr.  R.,  35,  Drury  Hill,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

Jackson,  Mr,  W.,  Mansfield. 

James,  Mr.  J.  T.,  15,  Princes  Street,  Hanover  Square,  W. 

Jefferson,  Mr.  P.,  Meadow  Lane,  Leeds. 

Jefferson,  Mr.  T.,  Church  Street,  Lower  Edmonton,  N. 

Jeffrey,  Mr.  G.,  High  Street,  Tring,  Herts, 

Jeffrey,  Mr.  T.  A.,  1,  Leamington  Place,  Cheltenham. 

Jenkins,  Mr.  J.,  Nottingham. 

Jenkins,  Mr.  J.  T.,  Denhan  Street,  New  Radford,  Nottingham. 

Jenkinson,  Mr.  J.  H.  D.,  46,  Duke  Street,  Sheffield. 

Jenner,  Mr.  C.  S.,  Honey  Hill,  Bury  St.  Edmunds. 

Jessop,  Mr,  J.,  Cora  Market,  Halifax. 

Jessop,  Mr.  T.  H. 

Jewell,  Mr.  R.  J.,  86,  New  Bond  Street,  London,  W. 

Job,  Mr.  C.  F.,  Market  Place,  Wakefield. 

Jobson,  Mr.  R,,  125,  Scotswood  Road,  Newcastle-on-Tyne. 

John,  Mr.  D.  W.,  Pembroke, 

Johnson,  Mr.  A.  E.,  338,  St.  Vincent's  Street,  Glasgow. 

Johnson,  Mr.  A.,  20,  High  Street,  Rotherham. 

Johnson,  C,  F.R.C.S.,  L,A,C.,  Castle  Park,  Lancaster. 

Johnson,  Mr.  J. ,  8,  Brondesbury  Terrace,  Kilburu,  N.W. 

Johnson,  Mr.  J.  H.,  7,  Church  Street,  Liverpool. 

Johnson,  Mr.  J.  B.,  Uttoxeter. 

Johnson,  Mr.  M.,  Huyton,  Liverpool. 

Johnson,  Mr.  M.,  Oakenshaw,  Clayton -le-Moors. 

Johnson,  Mr.  R.  A.,  45,  Westbourne  Grove,  W. 

Johnson,  Mr.  S.  E.,  Ashby-de-la-Zouch. 

Johnson,  Mr.  T.,  80,  Walgate,  Wigan. 

Johnson,  Mr.  T.  S.,  75,  Bury  New  Road,  Manchester. 

Johnson,  Mr.  W.,  4,  Derby  Street,  Leek,  Staffordshire. 

JoUey,  Mr.  J.,  18,  Ivegate,  Bradford. 

Jones,  Mr.  C,  Bridge  Street,  Birkenhead. 

Jones,  Mr.  C,  7,  Market  Square,  Hanley. 

Jones,  Mr.  E.  H.,  Monmouth  Street,  Monmoath. 

Jones,  Mr.  E.  P.,  Rhyl. 

Jones,  Mr.  F.,  83,  Oxford  Street,  Liverpool. 

Jones,  Mr.  G.  W.,  82,  Bridge  Street,  Worksop. 

Jones,  Mr.  H.,  Llangollen. 

Jones,  Mr.  H.  8.,  189,  Fulham  Road.  S.W. 

Jones,  Mr.  J.  H.,  9,  Finsbnry  Place  North,  E.G. 

Jones,  Mr.  K.  L.,  Bagillt,  Flintshire. 

Jones,  Mr.  M.,  Flint. 

Jones,  Mr.  R.,  126,  Bridge  Street,  Cheater. 

0  0 
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Jones,  Mr.  E.  G.,  Commercial  Place,  Lye,  Stottrbridge. 

Jones,  Mr.  S.  U.,  4,  Upper  Parade,  Leamington. 

Jones,  T.,  F.G.S.,  F.R.A.S.,  4,  Alpine  Villas,  Shooters  Hill,  Kent. 

Jones,  Mr.  W.,  157,  Great  Howard  Street,  Liverpool. 

Kaye,  Mr.  H.,  Berry  Brow,  Huddersfield. 

Kearnes,  Mr.  R.  H.,  Swan  Bank,  Bilston. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W.- 
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Pennington,  Mr.  T.,  14,  Bolton  Street,  Bury,  Lancaster. 
Penrose,  Mr.  A.  P.,  5,  Amwell  Street,  E.G. 
Perry,  Mr.  G.  E.,  222,  High  Street,  Dudley. 
Pershouse,  Mr.  E.,  West  Bromwich. 
Peters,  Mr.  J.,  Shore  Street,  Gourock. 
Peters,  Mr.  J.,  14,  Cow  Gross  Street,  E.G. 
Phillips,  Mr.  J.,  154,  Marine  Parade,  Brighton. 
Phillips,  Mr.  J. ,  Church  Stretton,  Salop. 
Phillips,  Mr.  J.,  Wallgate,  Wigan. 
Pick,  Mr.  R.,  22,  Market  Place,  HulL 
Pickard,  Mr.  W.,  223,  Oxford  Street,  Manchester. 
Pickering,  M.A.,  45,  Lowgate,  Hull. 
Pickrell,  Mr.  G.,  Docking,  near  Lynn,  Norfolk. 
Pierson,  Mr.  C,  4,  Hampshire   Terrace,  Elmwood  Green,  Leeds. 
Pilley,  Mr.  8.,  9,  Bargate,  Boston. 
Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 
Pitchford,  Mr.  W.,  2,  Courtenay  Street,  Newton  Abbot. 
Pitman,  Mr.  J.,  50,  Redcliff  Hill,  Bristol. 
Pitts,  Mr.  R.  C,  8,  St.  Giles  Street,  Norwich. 
Place,  Mr.  W.  B.,  Betley,  Crewe. 
Place,  Mr.  W.  T.,  17,  Brunswick  Place,  Leeds. 
Plomley,  Mr.  J.  F.,  High  Street,  Rye. 
Plummer,  Mr.  E.,  185,  High  Street,  Peckham,  S.E. 
Pocklington,  Mr.  H.,  Victoria  Chambers,  South  Parade,  Leeds. 
Poingdestre,  Mr.  G.  R.,  187,  Newington  Butts,  S.E. 
Poll,  Mr.  W.  S.,  Great  Yarmouth. 

Pollard,  Mr.  H.  H.,  140,  High  Street,  Ryde,  Isle  of  Wight. 
Pond,  Mr.  B.  G.,  New  Park  Road,  Brixton  Hill,  S.W. 
Poole,  Mr.  H.,  10,  Bond  Street,  Weymouth,  Dorset. 
Pooley,  Mr.  J.  G.,  8,  George  Street,  Bath. 
Porrett,  Mr.  G.  W.,  64,  Newborongh  Street,  Scarborough. 
Postans,  Mr.  A.  W.,  85,  Baker  Street,  W. 

Pote,  Mr.  S.  R.,  2,  Windsor  Terrace,  Summorland  Street,  Eieter. 
Potts,  E.,  F.C.S.,  163,  High  Street,  Sunderland. 
Potts,  Mr.  R.  8. ,  Ilkeston. 

Potts,  Mr.  T.,  5,  Grainger  Street,  Newoftstle-on-Tyiio. 
Potter,  Mr.  H.,  Sutton,  Surrey, 
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Poulton,  Mr.  J.,  Courtenay  Street,  Newton  Abbot, 

Powell,  Mr.  W.  A.,  Castle  Street,  Swansea. 

Powers,  Mr.  E.,  Priory  Works,  Coyentry. 

Pownall,  Mr.  T.  E.,  45,  St.  George's  Eoad,  Bolton. 

Pratt,  Mr.G.W.,9,  Cavendish  Street,  Chorlton-on-Medlock,  Manchesler, 

Pratt,  Mr.  E.  M.,  Otley,  Yorks. 

Preston,  Mr.  J.,  4,  High  Street,  ShefiSeld. 

Preston,  Mr.  J.  C,  88,  Leadenhall  Street,  E.C., 

Price,  Mr.  W,,  157,  Bromsgrove  Street,  Birmingham. 

Pridmore,  Mr.  T.,  Castle  Street,  Hinckley,  Leicestershire. 

Priestley,  Mr.  J.,  12,  Deansgate,  Bolton, 

Priestly,  Mr.  J.,  Beech  Street,  Sunderland, 

Prince,  Mr.  H.,5,  Fore  Street,  Taunton. 

Pring,  E.  W.,  L.A.H.I.,  7,  Plough  Buildings,  Belfast, 

Pritchard,  Mr.  J.,  67,  Chorlton  Eoad,  Manchester. 

Probyn,  Mr.  C,  7,  Pall  Mall  East,  S.W. 

Procter,  Pr.  W.,  24,  Petergate,  York. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne, 

Proctor,  Mr.  S.  J.,  Great  Malvern. 

Prosser,  Mr.  E.  T.,  Head  Street,  Colchester. 

Provost,  Mr.  J.  P.,  High  Street,  Huntingdon. 

Pullan,  Mr.  T.,  Lumb  Lane,  Bi*adford,  Yorkshire. 

Pullin,  Mr.  W.  H.,  115,  Warwick  Street,  Leamington, 

Purdy,  Mr.  J.  T.,  Willington,  via  Durham. 

Purves,  Mr.  S.,  70,  Haymarket  Terrace,  Edinburgh, 

Quarrington,  Mr.  W.  B.,  Bath. 

Queenboro,  Mr.  J.,  30,  West  Street^  Boston,  Lincolnshire. 

Eabson,  Mr.  H.,  311,  Eegent  Eoad,  Salford. 

Eadford,  Mr.  J.  C. 

Eadley,  Mr.  W.  V.,  74,  Market  Place,  Sheffield. 

Eaimes,  Mr.  E.,  Bonnington  Park,  Edinburgh. 

Eainey,  Mr.  E.,  Spilsby. 

Eammell,  Mr.  E.,  6,  Market  Street,  Crediton. 

Eandall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Eansom,  Mr.  W.,  Hitchin. 

Kastrick,  Mr.  J.,  "West  Street,  Southsea,  Hants. 

Eatcliffe,  Mr.  W.,  4,  Larches  Lane,  Compton  Koad,  Wolverhampton. 

Eawlings,  Mr.  T.,  108,  Patrick  Street,  Cork. 

Eayner,  Mr.  J.,  Long  Eow,  Nottingham. 

Rayson,  Mr.  A.  J.,  5,  Castle  Street,  Swansea. 

Eayson,  Mr.  H.,  Wanstead,  Essex, 

Eead,  Mr.  J.,  Salisbury. 

Bead,  Mr.  H.  H. 

Eedfern,  Mr.  T.,  50,  King  Street,  Penrith. 

Bedford,  Mr.  A.,  30,  Oxford  Street,  Liverpool. 

Bedford,  Mr.  G.  A.,  30,  Oxford  Street,  Liverpool. 

Eedwood,  Prof.  T.,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Reed,  Mr.  C.  W.,  High  Street,  Lewisham,  S.E. 

Rees,  Mr.  D.,  Conwill  Elvet,  near  Carmarthen, 

Eeeve,  Mr.  W.,  Westgate,  Canterbury. 

Eeid,  Mr.  N.,  39,  George  Street,  Perth. 

Eeynolds,  Mr.  F.,  14,  Commercial  Street,  Leeds, 

Eeynolds,  Mr.  J.  J.,  3,  Hanover  Street,  W. 

Eeynolds,  E.,  F.C.S,,  13,  Briggate,  Leeds. 

Ehodes,  Mr.  S.,  Westgate,  Bradford. 

Ehodes,  Mr.  W.  H.,  74,  Manwood  Road,  Leeds, 

Eich,  Mr.  S.  W.,  la,  Chenies  Street,  Tottenham  Court  Road,  W.C. 

Eich,  Mr.  T.,  Weston-super-Mare. 
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Richardson,  Mr.  G.,  12,  Norland  Place,  Netting  Hill,  W. 

Richardson,  J.  G.  F.,  F.C.S.,  Friar  Lane,  Leicester. 

Richardson,  Mr.  J.,  Knowsley  Street,  Bolton, 

Richardson,  Mr.  J.  H.,  3,  Arundel  Crescent,  Cork. 

Richardson,  Mr.  T.  J,,  London  Road,  Carlisle. 

Riches,  Mr.  W.  J.,  9,  Denmark  Road,  Lowestoft. 

Riddle,  Mr.  W.  R. ,  Market  Place,  Hexham. 

Ridley,  Mr.  H.,  Princes  Risboro',  Bucks. 

Ridley,  Mr.  E.  H.,  67,  Burlington  Street,  Manchester. 

Riddell,  H.  B.,  F.C.S.,  Whitefield  House,  Rothbury,  Morpeth. 

Rimmington,  Mr.  F.  M.,  Ivegate,  Bradford,  Yorkshire. 

Ritchie,  Mr.  J.  M.,  35,  Victoria  Street,  Derby. 

Ritchie,  Mr.  J.,  11,  Morrison  Street,  Edinburgh. 

Robbins,  Mr.  J.,  372,  Oxford  Street,  W.  .  . 

Roberts,  Mr.  G-.,  West  Bromwich. 

Roberts,  Mr.  J.  B.,  Bourne,  Lincolnshire. 

Roberts,  Mr.  J.,Middleton,  Lancashire. 

Robertson,  Mr.  F.  F.  L.,  The  Infirmary,  Havil  Street,  Camberwell,  S.E. 

Robertson,  Mr.  J,,  35,  George  Street,  Edinburgh. 

Robertson,  Mr.  W.,  Elgin. 

Robinson,  Mr.  A.  F,,  2,  Northgate,  Darlington. 

Robinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Robinson,  Mr.  H.,  1,  Canning  Street,  Liverpool. 

Robinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Robinson,  Mr.  J.,  Chester-le-Street,  Durham. 

Robinson,  Mr.  J.  F.,  9,  Orange  Court,  Castle  Street,  Liverpool. 

Robinson,  J.  R.,  LL.D.,  F.R.G.S. ,  Westgate,  Dewsbury. 

Robinson,  Mr.  J.  S.,  1,  Eversfield  Place,  St.  Leonard's,  Hastings. 

Robinson,  Mr.  J.  S. ,  Alfreton. 

Robinson,  Mr.  J.,  Northgate,  Darlington. 

Robinson,  Mr.  R.,  58,  Yorkshire  Street,  Rochdale. 

Robson,  Mr.  J.,  26,  Scotch  Street,  Carlisle. 

Robson,  Mr.  J.  C,  37,  Linthorpe  Road,  Middlesbro'. 

Roddam,  Mr.  H.  R.,  Ropery  Banks,  North  Shields. 

Rogers,  Mr.  A,  R.,  Newmarket. 

Rogers,  Mr.  S.,  Shaldon,  near  Teignmouth. 

Rogers,  Mr.  W.  H.,  Colyton. 

Rogers,  Mr.  W.  S.,  43,  Watergate,  Grantham. 

Rogers,  Mr.  W.,  6,  World's  End,  Stepney,  E. 

Rogerson,  Mr.  H.  G.,  North  Parade,  Bradford. 

Rogerson,  Mr.  M.,  Bradford,  Yorkshire. 

Romans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Rookledge,  Mr.  J.,  Easingwold. 

Roper,  Mr.  H.  E.,  Oundle. 

Rose,  Mr.  A.,  251,  Saachiehall  Street,  Glasgow. 

Ross,  L.  B.,  F.C.S.,  Great  Driffield. 

Rossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Rossiter,  W.,  F.R.G.S.,  F.C.S.,  91,  Blackfriars  Road,  S.E. 

Row,  Mr.  G.,  St.  Stephen's,  Norwich. 

Rowell,  Mr.  R.  H.,  Houghton-le- Spring. 

Rowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Rowe,  Mr.  R.,  Pelham  House,  Cromwell  Place,  South  Kensington,  S.W. 

Russell,  Mr.  C.  J.  L.,  Windsor. 

Russell,  Mr.  J.,  Ill,  Nethergate,  Dundee. 

Ryder,  Mr.  T.  F.,  62,  Market  Street,  Manchester. 

Sainsbury,  Mr.  8.,  176,  Strand,  W.C. 
Salisbury,  Mr.  W.  B.,  3,  Market  Street,  Leicester. 
Salmon,  Mr.  F.  W.,  30,  Western  Road,  Hove,  Brighton. 
Salter,  Mr.  G.,  29,  Red  Lion  Square,  W.O. 
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Salter,  Mr.  T.,  Bradninch,  near  Collumpton,  Devon. 

Samuel,  Mr.  A.  H.,  56,  Hanover  Street,  Liverpool. 

Samuel,  Mr.  J.  B.,  217,  Edgware  Road,  W. 

Sandall,  Mr.  W.,  2,  Drapery,  Northampton. 

Sandford,  Mr.  G.  W.,  47,  Piccadilly,  W. 

Sandiland,  Mr.  R.  B.,  Bicester,  Oxfordshire. 

Sang,  Mr.  E.,  Barony  Street,  Edinburgh. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sapp,  Mr.  J.  J.,  Palmerston  Road,  Southsea. 

Sargent,  Mr.  D.,  222,  Albany  Road,  Camberwell,  S.E. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Saunders,  Mr.  T.  P.,  Bradford-on-Avon. 

Savage,  Mr.  W.  D.,  65,  Edward  Street,  Brighton. 

Savage,  Mr.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  Howden,  Yorkshire. 

Savory,  Mr.  C.  H.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  H.  B.,  Painswick,  Gloucestershire. 

Saxby,  Mr.  H.,  jun.,  Lewes,  Sussex. 

Schacht,  Mr.  G.  P.,  7,  Regent's  Place,  Clifton,  Bristol. 

Schacht,  Mr.  W.,  6,  Finsbury  Place  South,  E.G. 

Schweitzer,  Mr.  J.,  79,  Pavilion  Road,  Sloane  Street,  S.W. 

Scott,  W.  L.,  F.C.S.,  Wolverhampton. 

Scruton,  Mr.  P.  D.,  Market  Place,  Boston,  Lincolnshire. 

Seaman,  Mr.  J.  S.,  Marlow. 

Searby,  Mr.  W.,  White  Lion  Street,  Norwich. 

Seath,  Mr.  A.,  Dunfermline. 

Seccombe,  Mr.  F,,  Fore  Street,  Totnes,  Devon. 

Selkirk,  Mr.  J.,  108,  Patrick  Street,  Cork. 

Sells,  Mr.  R.  J.,  Tunbridge  Wells. 

Semple,  Mr.  J.,  12,  King  Street,  Port  Glasgow. 

Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal.  ' 

Shann,  G.,  M.D.,  Petergate,  York. 

Shapley,  Mr.  C,  Hagley  House,  Torquay. 

Sharp,  Mr.  C,  Queen's  College,  Liverpool. 

Sharpe,  Mr.  D.  B.,  Borough  Road,  Sunderland. 

Sharpe,  Mr.  G.  Y.,  34,  High  Street,  Notting  Hill,  W. 

Sharpies,  Mr.  G.  W.,  7,  Central  Beach,  Blackpool. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  H.  W.  (Messrs.  Dunhill  &  Son),  Doncasterc 

Shaw,  Mr.  J.,  24,  Great  George  Place,  Liverpool. 

Shaw,  Mr,  R.  H.,  Seacombe,  Birkenhead. 

Sheldon,  Mr.  A.,  7,  Bath  Street,  Walsall. 

Shelley,  Mr.  H.,  2,  Church  Street,  Twickenham. 

Shenstone,  Mr.  J.  B.  B.,  13,  High  Street,  Colchester. 

Shephard,  Mr.  T.  F.,  37,  All  Saints'  Road,  Westbourne  Park,  W. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Row,  Chester. 

Shepherd,  Mr.  C.  W.,  Adlington,  Lancaster. 

Shields,  Mr.  J.,  Alsager,  Stoke-on-Trent, 

Shillinglaw,  Mr.  W.,  60,  Lord  Street,  Birkenhead. 

Shipman,  Mr.  J.  J.,  22,  Bridge  Street,  Northampton. 

Shirtliff,  Mr.  W.,  6,  Brooklyn  Terrace,  Shepherd's  Bush,  W. 

Shorrock,  Mr.  R.,  6,  Market  Street,  Over  Darwen,  Lancashire. 

Siebold,  Mr.  L. ,  225,  Oxford  Street,  Manchester. 

Silson,  Mr.  R.  W.,  213,  Church  Street,  Manningham,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Road,  S.E. 

Silvers,  Mr.  G.,  Gaol  Street,  Yarmouth. 

Silvester,  Mr.  H.  T.,  Knutsford,  Cheshire. 

Simmonds,  Mr.  P.  L.,  29,  Cheapside,  E.C. 

Simmons,  Mr,  A.  (Messrs.  J,  Bower  &  Go,),  Whitehaven. 
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Simpson,  Mr.,  52,  North  Bridge,  Edinburgh. 
Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  J.,  24,  Methley  Street,  Kennington  Park  Road,  S.E. 
Simpson,  Mr.  R.,  16,  Henry  Street,  Dublin. 
Simpson,  Mr.  T.,  6,  Havelock  Terrace,  Forest  Hill,  S.E. 
Sims,  Mr.  J.,  Hirwain. 
Sinclair,  Mr.  G. 

Sindall,  Mr.  J.  W.,  High  Street,  Knaresborough. 
Skidmore,  Mr.  J.,  Chilworth  Street,  Paddington,  W. 
Skipper,  Mr.  E.,  60,  Navarino  Road,  Dalston,  E. 
Skirrow,  Mr.  W.  E.,  Bingley,  Yorks. 
Skoulding,  Mr.  G.  S.  F.,  Church  Plain,  Yarmouth. 
Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 
Slack,  Mr.  J.,  Scotch  Street,  CarUsle. 
Slack,  Mr.  J.  L.,  Prescott. 
Slater,  Mr,  T.,  Stone,  Staffordshire. 
Slater,  Mr.  W.  H.,  Romsey,  Hants. 

Sleggs,  Mr.  G.  R.,  58,  Queen's  Road,  Everton,  Liverpool. 
Slinger,  Mr,  F.,  High  Ousegate,  York. 
Slingsby,  Mr.  C.  S.,  Bridge  Street,  Bindley, 
Smallwood,  Mr.  J.  W. ,  78,  Mill  Street,  Macclesfield. 
Smart,  Mr.  J.,  1,  Harcourt  Place,  St.  Nicholas  Clitf,  Scarborough. 
Smeeton,  Mr,  W.,  26,  Commercial  Street,  Leeds. 
Smiles,  Mr.  J.,  5,  East  Eyre  Place,  Canonmills,  Edinburgh, 
Smith,  Mr,  A.,  39,  Ann  Street,  Birmingham. 
Smith,  Mr.  Alfred,  W.  P.,  21,  Duke  Street,  Edinburgh. 
Smith,  Mr.  A.,  35,  High  Street,  Crediton. 
Smithf  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D.,  54,  High  Street,  Stroud,  Gloucestershire. 
Smith,  Mr.  E.,  8,  The  Strand,  Torquay. 
Smith,  Mr.  H.,  205,   St.  John's  Street  Road,  E.G. 
Smith,  Mr.  J.,  1,  Market  Place,  Manchester. 
Smith,  Mr.  J.,  12,  Worship  Street,  E.C. 
Smith,  Mr.  J,  S,,  1,  Scotland  Street,  Edinburgh. 
Smith,  Mr.  J.  S,  T.  W,,  Back  Street,  Hexham. 
Smith,  Mr,  N,,  372,  High  Street,  Cheltenlmm, 
Smith,  Mr,  P,  S,,  2,  Bellevue,  Terrace,  Edinburgh. 
Smith,  R.,  M.D.,  Durham  County  Asylum,  Sedgefield,  Ferryhill, 
Smith,  Mr.  R.  B,,  Market  Place,  Norwich. 
Smith,  Mr.  S,  A.,  3,  Lower  Parade,  Leamington. 
Smith,  Mr.  T,,  Heriot  Hill  House,  Edinburgh. 
Smith,  Mr,  T,  J,,  F.G.S.,  F.L.S,,  10,  North  Church  Side,  Hull. 
Smith,  Mr,  W.,  3,  Celbridge  Place,  Paddington,  W, 
Smith,  Mr,  W,,  Exchange  Street,  Market  Place,  Nottingham, 
.Smith,  Mr,  W.  F.,  280,  Walworth  Road*,  S.E. 
Smith,  Mr.  W,  H,,  County  Hospital,  Brighton. 
^mith,Mr.  W.  L.,  Coltishall,  Norfolk. 
Smith,  Mr.  W,,  Sutton  Coldfield. 
Smith,  Mr,  W.,  83,  Western  Road,  Brighton. 
Snape,  Mr.  E.,  Groat  Hampton  Street,  Birmingham. 
SneU,  Mr,  C.  H.,  R.N,  Hospital,  Plymouth. 
Snowdon,  Mr.  R,,  52,  Robertson  Street,  Hastings. 
Soames,  Mr,  W.,  Wargravo,  near  Henley-on-Thames. 
Southall,  Mr.  A.,  Ball  Street,  Birmingliam. 
Sonthall,  Mr.  W.,  Bull  Street,  Birmingham. 
Sowerby,  Mr.  J.,  78,  Engliah  Street,  Carlisle. 

Sparrow,  Mr.  W,  C.  F.,  6, Pimlico  Road,  Buckingham  Palace  Rood, S.  W. 
Spearing,  Mr.  J.,  53,  Above  Bar,  Soathampton. 
Spence,  P.,  F,0,8.,  Pendleton  Alum  Works,  Mauchoster, 
Spencer,  Mr.  J.,  UndercUflfe,  Bradford, 
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Spencer,  Mr.  P.,  Lower  Prior  Street,  Newcastle-on-Tyne. 

Sprackett,  Mr.  G.,  The  Drawbridge,  Bristol. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 

Squire,  Mr.  A.  H.,  277,  Oxford  Street,  W. 

Squire,  Mr.  J. ,  35a,  Peascod  Street,  Windsor. 

Squire,  Mr.  W.,  5,  Coleman  Street,  E.G. 

Squire,  Mr.  W.,  Swinefleet,  Goole. 

Stable,  Mr.  R.  H.,  12,  Davenant  Road,  Holloway,  N. 

Stacey,  Mr.  R.  LI.,  330,  High  Holborn,  W.C. 

Stainthorpe,  Mr.  W.  W. 

Stanford,  E.  C.  G.,  F.G.S.,  Edinbarnet,  Dumbartonshire. 

Staning,  Mr.  W.,  55,  Cogan  Street,  Hull. 

Stansfield,  Mr.  R.,  7,  Steele's  Terrace,  Haverstock  Hill,  N.W. 

Stanswood,  Mr.  J.,  265,  Commercial  Road,  Landport. 

Stan  way,  Mr.  W.  H.,  Kington,  Herefordshire. 

Staples,  Mr.  G.  A.,  47,  High  Street,  Fulham,S.W. 

Staples,  Mr.  E.,  Wilton. 

Stark,  Mr.  J.  S.,  9,  Clayton  Street,  Newcastle-on-Tyne. 

Starling,  Mr.  H.  W.,  1,  Lancaster  Gate,  Hyde  Park,  W. 

Stead,  Mr.  B.,  20,  Upper  Head  Row,  Leeds. 

Stead,  Mr.  T.,  Bradford,  Yorks. 

Steel,  Mr.  F.  W.,  283,  Liverpool  Road,  Islington,  N.. 

Sterriker,  Mr.  J. ,  Driffield. 

Steven,  Mr.  D.  P.,  133,  St.  George  Street,  E. 

Stevens,  Mr.  A.  J. 

Stevens,  Mr.  F.,  51,  Judd  Street,  W.C. 

Stevens,  Mr.  P.  A.,  70,  Hyde  Road,  Hoxton,  N. 

Stevens,  Mr.  W.  G.,  53,  North  Street,  Brighton. 

Stevenson,  Mr.  R.,  Victoria  Street,  Derby. 

Stevenson,  Mr.  W.,  Todmorden. 

Stevenson,  Mr.  W.  L.,  165,  Edgware  Road,  W. 

Steward,  Mr.  J.,  High  Street,  Brierley  Hill. 

Stewart,  Mr.  A.,  58,  Hamilton  Square,  Birkenhead, 

Stewart,  Mr.  J.,  Cadzon  Street,  Hamilton. 

Stiell,  Mr.  G.,  Dunfermline. 

Stiles,  Mr.  M.  H.,  Doncaster. 

Stoddart,  W.  W.,  F.C.S.,  F.G.S.,  9,  North  Street,  Bristol. 

Stoddart,  Mr.  W.  W.  B.,  9,  Narth  Street,  Bristol. 

Stone,  Mr.  J.  J.,  High  Street,  Alton. 

Stooke,  Mr.  A.,  Clifton  Cottage,  Rosebank  Road,  North  Bow,  E. 

Storrar,  Mr.  D. ,  228,  High  Street,  Kirkcaldy. 

Stott,  W.,  Ph.D.,  Sowerby  Bridge, 

Strawson,  Mr.  G.  F.,  2,  Bouverie  Street,  Fleet  Street,  E.G. 

Stronge,  Mr.  R.,  28,  Grosvenor  Street,  Bolton. 

Sugden,  Mr.  S.,  Waterfoot,  near  Manchester. 

Sumner,  Mr.  R.  M.,  50a,  Lord  Street,  Liverpool. 

Sumner,  Mr.  R.,  50a,  Lord  Street,  Liverpool. 

Sussum,  Mr.  F.,  6,  Market  Hill,  Cambridge. 

Sutcliffe,  J.,  L.D.S.,  44,  New  Market  Street,  Bradford. 

Sutclifife,  Mr.  J.,  154,  Larkhall  Lane,  Clapham,  S.W. 

Sutcliffe,  Mr.  R. 

Sutton,  Mr.  G.  W.,  Stowmarket. 

Sutton,  F.,  F.G.S.,  Bank  Plain,  Norwich, 

Swan,  Mr.  J.  W.,  Mosley  Street,  Newcastle-on-Tyne. 

Swaine,  Mr.  J,,  Bolton  Road,  Bradford. 

Swenden,  Mr.  J.,  14,  High  Row,  Darlington. 

Swift,  Mr.  F.,  Spalding. 

Swingburn,  Mr.  R.  H.,  South  Molton,  Devon. 

Swinn,  Mr.  C,  Wainfleet,  Lincolnshire. 

Sykes,  Mr.  T.  H.,  Lord  Street,  Southport. 
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Symes,  Dr.  C,  York  Place,  Ball's  Eoad,  Birkenhead. 
Symons,  Mr.  W.,  26,  Joy  Street,  Barnstaple. 

Tait,  Mr.  W.,  139,  Princes  Street,  Edinburgh. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tankard,  Mr.  J.,  Manchester  Eoad,  Bradford. 

Tanner,  Mr.  A.  E.,  128,  Prescott  Road,  Fairfield,  Liverpool. 

Tanner,  Mr.  B.,  2,  Hardgreave's  Buildings,  Chapel  Street,  Liverpool. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Road,  N.W. 

Tate,  Mr.  A.  N.,  7,  Irwell  Chambers,  Liverpool. 

Taubman,  Mr.  H.  A.,  33,  Southampton  Row,  W.C. 

Taubman,  Mr.  R.,  124,  Southampton  Row,  W.C. 

Taylor,  Mr.  A.,  5,  St.  Andrews'  Square,  Edinburgh. 

Taylor,  Mr.  B.,  Briggate,  Leeds. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E.,  Yorkshire  Street,  Rochdale. 

Taylor,  Mr.  E.,  Droitwich. 

Taylor,  Mr.  F.,  3,  Concert  Street,  Liverpool. 

Taylor,  Mr.  G.  S.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  H.  H. ,  Linthorpe  Road,  Middlesboro-on-Tees. 

Taylor,  Mr.  J.,  13,  Baker  Street,  W. 

Taylor,  Mr.  J.  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  R.,  Ryde,  Isle  of  Wight. 

Taylor,  Mr.  R. ,  Paradise  House,  Oxford. 

Taylor,  Mr.  S.,  Market  Place,  Westbury,  Wilts. 

Taylor,  Mr.  S.,  1,  Great  George  Street,  Leeds. 

Tavlor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  Mr.  T.,  81,  High  Street,  Peckham,  S.E. 

Taylor,  Mr.  T.  C,  12,  Aldersgate  Street,  E.C. 

Taylor,  Mr.  T.  H.,  20,  Cross  Lane,  Salford,  Manchester. 

Taylor,  Mr.  W.,  88,  Deansgate,  Bolton. 

Taylor,  Mr.  W.  G.,  Hungerford,  Berks. 

Taylor,  Mr.  W.  G.,  Trent  Valley  Mill,  Nuneaton. 

Teed,  Mr.  D.,  Exmoutb. 

Tennent,  Dr.  G.  P.,  120,  Bath  Street,  Glasgow. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withingtou,  Manchester. 

Thomas,  Mr.  J.,  Bridge,  Canterbury,  Kent. 

Thomas,  Mr.  J.  A.,  Boston,  Lines. 

Thomas,  Mr.  J.  D.  D.,  2,  Ashley  Buildings,  Bristol. 

Thomas,  Mr.  R.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  A.,  Burnley. 

Thompson,  Mr.  A.,  33,  English  Street,  Carlisle. 

Thompson,  Mr.  C.  H.,  Maidenhead. 

Thompson,  Mr.  E.,  1,  King  Street,  Dover. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H,  11,  Little  Britain,  E.G. 

Thompson,  Mr.  Harrison,  Moor  Street,  Sunderland. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.C. 

Thompson,  Mr.  J.,  Knaresboro',  Yorkshire. 

Thompson,  Mr.  J.  T,,  Richmond,  Yorkshire. 

Thompson,  Mr.  T.,  Market  Place,  Richmond,  Yorks. 

Thompson,  Mr.  W.  M.,  31,  Coney  Street,  York. 

Thorbnm,  Mr.  H.,  Newgate  Street,  Bishop  Auckland. 

Thomley,  Mr.  C,  Stow-on-the-Wold. 

Thornton,  Mr.  H.,  186,  Leeds  Road,  Bradford. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  Mr.  W.,  Junr.,  89,  Sandringham  Road,  Kingsland,  E. 

Thrower,  Mr.  E.  A>,  Diss. 

Thnriby,  Mr.  G.,  High  Street,  Gorleston,  Great  Yarmouth. 

Tibbs,  Mr.  F.,  81,  Chalk  Farm  Road,  N.W. 
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Tichborne,  C.  R.  C,  F.C.S.,  40,  Mary  Street,  Dublin. 

Tidman,  Mr.  W.,  21,  Wilson  Street,  E.G. 

Tilden,  W.  A.,  D.Sc,  F.C.S.,  College  Gate,  Clifton,  Bristol. 

Tipping,  Mr.  H.  J.  W.,  High  Street,  Stoke  Newington,  N. 

Tirrell,  Mr.  J.,  Market  Square,  Hanley. 

Titley,  Mr.  T.,  44,  Charlotte  Street,  Fitzroy  Square,  W. 

Todd,  Mr.  J. ,  English  Street,  Carlisle. 

Todd,  Mr.  E.  P.,  16,  Robertson  Street,  Hastings. 

Todd,  Mr.  T.,  Colmsburgh,  N.B. 

ToUinton,  Mr.  R.  B.,  York. 

Tomlinson,  Mr.  W.  F.,  3,  Queen's  Square,  Leeds. 

Toone,  Mr.  J.  H.,  Granby  Street,  Leicester. 

Toone,  Mr.,  J.  A.,  2,  Montpellier  Exchange,  Cheltenham. 

Towerzey,  Mr.  A.,  7,  Regent  Place,  Clifton,  near  Bristol. 

Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 

Townshend,  Mr.  R.,  1,  Clutha  Street,  Paisley  Road,  Glasgow. 

Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 

Trotman,  Mr.  A.  C,  16,  Cambridge  Street,  Hyde  Park  Square,  W. 

Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 

Truman,  Mr.  F.  W.,  187,  Newington  Butts,  S.E. 

Truman,  Mr.  H.  V.,  Sandfield  House,  Raleigh  Street,  Nottingham. 

Tucker,  Mr.  R.  L.,  16,  Cambridge  Street,  Hyde  Park  Square,  W. 

Tucker,  Mr.  C,  Bridport. 

Tully,  Mr.  J, ,  senr. ,  East  Grinstead,  Sussex. 

Tupholme,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Brorapton,  S.W. 

Turner,  Mr.  C.  E.,  63,  Great  Russell  Street,  W.C. 

Turner,  Mr,  G.,  Honiton. 

Turner,  H.,  M.R.C.S.,  Toad  Lane,  Rochdale. 

Turner,  Mr,  J.  (Mrs.  Hargreaves),  East  View,  Kendal. 

Turner,  Mr.  J. ,  Aylesbury. 

Turner,  Mr.  J,  A,,  Whitefield  Road,  Liverpool. 

Turney,  Mr.  S,  B,,  Plymouth, 

Tuson,  Prof,R.V.,F.C.S.,  Royal  Veterinary  College,  Camden  Town,  N.W. 

Twemlow,  Mr.  F.  E.,  65,  Edward  Street,  Brighton. 

Twinberrow,  Mr.  J,  K.,  80,  Wigmore  Street,  Cavendish  Square,  W. 

Twinberrow,  Mr.  J. ,  53,  Broad  Street,  Worcester. 

Tylee,  Mr.  J.  P.,  Bath. 

Tyrer,  Mr.  P.,  106,  Long  Lane,  Borough. 

Umuey,  C.,F.C.S.,  40,  Aldersgate  Street,  E.G. 
Uppleby,  Mr.  H.,  6,  Victoria  Street,  Leamington. 
Upton,  Mr.  E.  J.,  Wallingford,  Berks. 
Urwick,  Mr.  W.  W. ,  60,  St.  George's  Road,  Pimlico,  S.W. 

Veitch,  Mr.  W. ,  300,  High  Holborn,  W.C. 

Vennall,  Mr.  G.,  Granleigh,  Guildford. 

Virgo,  Mr.  C.,  The  Foregate,  Worcester. 

Verity,  Mr.  R.,  35,  Warwick  Street,  Regent  Street,  W. 

Vizer,  Mr.  E.  B.,  63,  Lupus  Street,  Pimlico,  S.W. 

Voce,  Mr.  W.  G.,  Dudley  Street,  Brierley  HiU. 

Wade,  Mr.  J,,  174,  Warwick  Street,  Pimlico,  S,W. 

Wade,  Mr.  W.,  2,  Naval  School  Buildings,  New  Cross,  S.E. 

Waite,  Mr.  J.  H.,  Gawood,  Yorks. 

Wakefield,  Mr.  T. 

Wakeham,  Mr.  C.,  Helston. 

Walford,  Mr.  R.  J.,  St.  Alban's  Row,  Weymouth. 

Walkden,  Mr.  J.,  169,  Conway  Street,  Birkenhead. 

Walker,  Mr.  B.  W.,  26,  Glapham  Road,  S.W. 

Walker,  Mr.  G.,  133,  St.  George  Street,  E. 
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Walker,  Mr.  C.  W.,  180,  Falkner  Street,  Liverpool. 

"Walker,  Mr.  D.  P.,  125,  New  City  Road,  Glasgow. 

Walker,  Mr.  J.,  Manchester  Road,  Bradford,  Yorkshire. 

Walker,  Mr.  J.,  124,  High  Street,  Tewkesbury. 

Walker,  Mr.  J.  I>.,  1,  Abbey  Street,  Carlisle. 

Walker,  Mr.  J.  S.,  146,  Holborn  Bars,  E.G. 

Walker,  Mr.  W.,  Broad  Street,  Bath. 

Wall,  Mr.  T. 

WaUwork,  Mr.  J. ,  Tyldesley,  near  Manchester. 

Walpole,  Mr.  W.,  White  Lion  Road,  Yarmouth. 

Walsh,  Mr.  E.,  209,  York  Street,  Cheetham,  Manchester. 

Walton,  Mr.  R. ,  286,  High  Street,  Exeter. 

Walton,  Mr.  B,  B.  (address  unknown). 

Walton,  Mr.  M.  F.,  Willow  College,  Sowerby  Bridge. 

Ward,  G-.,  F.C.S.,  Mechanics'  Institution,  Leeds. 

Ward,  Mr.  J.  S.,  Colliergate,  York. 

Ward,  Mr.  W.,  3,  Wool  Market  Street,  Berwick-on-Tweed. 

Ward,  Mr.  W.  B.,  8,  High  Street,  Little  Lever,  Bolton. 

Warneford,  Mr.  F.,  Queen's  Road,  Brighton. 

Warner,  Mr.  C.  H.,  55,  Fore  Street,  E.G. 

Warner,  Mr.  G.  T.,  1,  Mall,  Clifton,  Bristol. 

Warrand,  Mr.  T. ,  Old  Brentford,  Middlesex. 

Warrell,  Mr.  E.,  202,  Caledonian  Road. 

Warren,  Mr.  G-.,  16,  Guilford  Road,  Brighton. 

Warrior,  Mr.  H.,  Northallerton. 

Wastie,  Mr.  F.,  183,  Lower  Kennington  Lane,  S.E. 

Waterall,  Mr.  G.  E.,  Nottingham. 

Waterhouse,  Mr.  J.,  Ashton-under-Lyne. 

Watkinson,  Mr,  J.  W.,  Kearsley,  Farnworth,  Bolton. 

Watkinson,  Mr.  R. 

Watling,  Mr.  A. 

Watson,  Mr.  D.,  1,  Lower  Terrace,  Torquay. 

Watson,  Mr.  J.  (Messrs.  Hirst  &  Co.),  Aire  Street,  Leeds. 

Watson,  Mr,  J.  E.  H,,  Rose  Lane,  Norwich. 

Watson,  Mr  J,  H.,  17,  Princess  Street,  Shipley,  Leeds. 

Watson,  Mr.  T.  D.,  18a,  Basinghall  Street,  E.G. 

Watson,  Mr.  T.  E.,  75,  Clayton  Street,  Newcastle-on-Tyne. 

Watts,  Mr.  C.  C, ,  CUftonville,  Brighton. 

Watts,  J.,  D.Sc,  57,  Baker  Street,  W. 

Watts,  Mr.  W.,  10,  Bedford  Terrace,  Kensington,  W. 

Watts,  W.  A.,  B.A.,  80,  George  Street,  Manchester. 

Watts,  W.   M.,  D.Sc,  F.C.S.,  Giggleswick  Grammar  School,  Settle, 
Yorkshire. 

Waugh,  Mr.  A.,  177,  Regent  Street,  W. 

Wearing,  Mr.  W.,  37,  Cheapside,  Lancaster. 

Weaver,  Mr.  E. 

Webb,  Mr.  E.  A.,  60,  Bartholomew  Close,  E.G. 

Webster,  Mr.  E.  T.,  Dispensary  Lane,  Newcastle-on-Tyne. 

Webster,  Mr.  S.  M.,  83,  Bridge  Street,  Warrington. 

Welbury,  Mr.  G.,  Bridge  Gate,  East  Retford. 

Welch,  Mr.  C,  20,  Sussex  Place,  Reading. 

Weller,  G.,  J.P.,  Queen's  Terrace,  Windsor. 

Wellington,  Mr.  J.  M.,  Oakham,  Rutland. 

Wells,  Mr.  W.,  28,  Church  Street,  Blackburn. 

Welsh,  Mr.  T.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

West,  Mr.  E.  R.,  17,  Strand,  Dawlish. 

West,  Mr.  J.,  15,  Fleet  Street,  Torquay. 

West,  Mr.  T.,  Stretford.  Manchester. 

West,  Mr.  W.,  Horton  Lane,  Bradford. 

Westlake,  Mr.  J.,  9,  DalyeU  Road,  Brixton,  S.W. 
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Weston,  Mr.  C,  4,  Regent's  Parade,  Mill  Street,  Ventnor,  Isle  of  Wight, 

Weston,  Mr.  S.  J.,  151,  Westbourne  Terrace,  W. 

Westrup,  Mr.  J.,  76,  Kensington  Park  Road,  W. 

Westwood,  Mr.  W.  B.,  16,  Newgate  Street,  E.G. 

Westwood,  Mr.  A.,  173,  Dudley  Road,  Brierley  Hill. 

Wheaton,  Mr.  W.  F.,  Commercial  Road,  Bournemouth. 

Wheeldon,  Mr.  J.,  241,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  A.  A.,  Sullivan's  Quay,  Cork. 

Wheeler,  Mr.  J.,  Chipping  Sodbury. 

While,  Mr.  W.  J.,  128,  High  Street,  Merthyr. 

Whincup,  Mr.  W.,  404,  Essex  Road,  Islington,  N. 

Whitburn,  Mr.  A.  R.,  174,  Regent  Street,  W. 

White,  Mr.  E.  A.,  Mayfield,  Hawkurst. 

White,  Mr.  F.,  London  Road,  Nottingham. 

White,  Mr.  J.,  20,  Paterson  Street,  Glasgow. 

Whitfield,  Mr.  H.,  Worcester. 

Whitfield,  J.,  F.C.S.,  18,  Westbro',  Scarborough. 

Whitla,  Mr.  J.,  Monaghan,  Ireland. 

Whitrod,  Mr.  H.  F.,  Diss. 

Whittaker,  Mr.  W.,  Runcorn. 

Whittle,  Mr.  S.,  Leigh,  Lancashire. 

Whittles,  Mr.  H.,  Wheeler  Street,  Lozells,  Birmingham. 

Whitworth,  Mr.  J.,  Littleboro,  near  Manchester. 

Whyte,  Mr.  W.,  554,  St.  Vincent  Street,  Glasgow. 

Wiggin,  Mr.  J.,  34,  St.  Matthew's,  Ipswich. 

Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 

Wilday,  Mr.  G.  E.,  Market  Place,  Bicester,  Oxon. 

Wildsmith,  Mr.  E.,  94,  West  Street,  Leeds. 

Wiles,  Mr.  E.,  1,  Mitchell  Street,  Shefiield. 

Wilford,  Mr.  J.,  7,  Lower  Parliament  Street,  Nottingham. 

Wilkes,  Mr.  J.  S.,  16,  Sparkenhoe  Street,  Leicester, 

Wilkinson,  Mr.  G.,  267,  Waterloo  Road,  Manchester. 

Wilkinson,  Mr.  T.,  270,  Regent  Street,  W. 

Wilkinson,  Mr.  W.,  114,  Lambeth  Walk,  S.E. 

Wilkinson,  Mr.  W.,  Church  Street,  Colne. 

Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester. 

Williams,  Mr.  C.  H.,  2,  Langland  Villas,  Mumbles,  Swansea. 

Williams,  Mr.  C.  J.,  Smith  Street,  St.  John's,  Warwick. 

Williams,  Mr.  D.  P.,  Llanberis,  Carnarvon. 

Williams,  Mr.  G.  L.,  Burnham,  Bridgewater. 

Williams,  Mr.  H.  W.,  1,  High  Street,  Barmouth. 

Williams,  Mr.  J.  B.,  Kingswinford,  near  Dudley. 

Williams,  J.,  F.C.S.,  16,  Cross  Street,  Hatton  Garden,  E.G. 

Williams,  Mr.  J.  E.,  The  Eastgate,  Chester. 

Williams,  Mr.  J.  J.,  13,  Desburgh  Place,  Harrow  Road,  Paddingtou,  W. 

Williams,  Mr.  J.  V.,  15,  South  Terrace,  St.  Ives,  Cornwall. 

WilHams,  Mr.  P.,  21,  West  Street,  Horsham.' 

Williams,  Mr.  R.,  Middleton,  Manchester. 

Williams,  Mr.  R.,  2,  Gresham  Place,  East  Brixton,  S.W. 

Williams,  Mr.  R.  W.,  Dolgelly. 

Williams,  Mr.  W.  H.,  13,  Upper  Baker  Street,  W. 

Williams,  Mr.  W.  J.,  137,  Gannon  Street,  E.G. 

Williams,  Mr.  W.  P.,  Long  Row,  Nottingham. 

Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 

Williamson,  Mr.  D.,  Stoke  Terrace,  Guildford. 

WilHamson,  Mr.  T.  U.  (Mr.  Hind's),  Coventry. 

Willis,  Mr.  B.  W.,  8,  Argyle  Street,  Bath. 

Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 

Willmott,  Mr.  W.,  83,  High  Street,  Borough,  S.E. 

Willsher,  Mr.  S.,  Brunswick  House,  Tenterden. 


BRITISH   PHARMACEUTICAL   CONFERENCE.  401 

Wilson,  Mr.  E.,  The  Moor,  Sheffield. 

Wilson,  Mr.  E.  W.,  44,  Peploe  Street,  Bishopsfield,  Chester. 

Wilson,  Mr.  J.  H.,  10,  West  Park,  Harrogate.  » 

Wilson,  Mr.  J.,  35,  High  Street,  Perth. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  K,  Clay  Cross,  Chesterfield. 

Wilson,  Mr.  T.  W.,  3,  Bootham,  York. 

Wilson,  Mr.  W.,  21,  High  Street,  Hanley,  Staffordshire. 

Wilt,  Mr.  H.  H.,  Prescott  Eoad,  Old  Swan,  Liverpool. 

Windsor,  Mr.  G-.,  East  Cornwall  House,  Torpoint,  Devonport. 

Wing,  Mr.  T.  N.,  Melton  Mowbray. 

Wink,  Mr.  J,  A.,  5,  Barge  Yard,  Bucklersbury,  E.C. 

Witherington,  Mr.  T.,  7,  Foregate  Street,  Worcester. 

Wolferstan,  Mr.  G-.  D.,  Midhurst,  Sussex. 

Wood,  Mr.  A.,  New  Brentford,  Middlesex. 

Wood,  Mr.  B.,  Northgate,  Halifax. 

Wood,  Mr.  E.  B.,  46,  Holloway  Road,  Birmingham. 

Wood,  Mr.  J.,  8,  New  Street,  Barnsley. 

Wood,  Mr.  R.,  25,  Mill  Street,  Macclesfield. 

Wood,  Mr.  W.  A.,  81,  Church  Street,  Hunslet,  Leeds. 

Woodburn,  Dr.  J.  C,  12,  St.  George's  Road,  Glasgow. 

Woodcock,  Mr.  J.,  177,  Scotland  Road,  Liverpool. 

Woodhead,  Mr.  J.  T.,  29,  Paradise  Street,  Liverpool. 

Woodstock,  Mr.  C,  Woburn,  Bedfordshire. 

Woodward,  Mr.  J.  L.,  Bridgwater. 

Woodward,  Mr.  W.,  Chapter  Bar,  Nottingham, 

Woolley,  Mr.  H.,  69,  Market  Street,  Manchester, 

Woolley,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 

Woolley,  Mr.  G.  B.,  7,  Middle  Row,  Maidstone. 

Wootton,  Mr.  A.  C,  44,  Burghley  Road,  Highgate  Road,  N.W. 

Worfolk,  Mr.  F.,  57,  Bridge  Street,  Bolton, 

Wovenden,  Mr.  H.,  Sale,  Manchester. 

Wright,  Mr.  A.,  51,  London  Road,  Lowestoft. 

Wright,  Mr.  A.,  16,  Little  Alie  Street,  E. 

Wright,   C.    R.  A.,  D.Sc,  F.C.S.,  Chemical  Laboratory,   St.  Mary's 

Hospital,  W. 
Wright,  Mr.  C.  W.,  137,  High  Street,  Tewkesbury. 
Wright,  F.,  L.S.A.,  Stamford  Bridge,  York. 
Wright,  Mr.  G.,  29,  Congreve  Street,  Birmingham. 
Wright,  Mr.  J.  A.,  Market  Place,  Haslingden. 
Wright,  Mr.  J.,  Chesterfield. 
Wright,  Mr.  J.,  165,  King  Street,  Yarmouth. 
Wright,  Mr.  T.,  9,  King's  Parade,  Cambridge. 
Wright,  Mr.  W.  C,  55,  Great  Scotland  Road,  Liverpool. 
Wright,  Mr.  W.  F.,  1,  Wellington  Street,  Leamington. 
Wright,  Mr.  W.  v.,  50,  Southwark  Street,  S.E. 
Wyatt,  Mr.  H.,  12,  Derby  Road,  Bootle,  Liverpool. 
Wyles,  Mr.  B.,  Bourne. 
Wyley,  Mr.  J.,  Coventry. 
Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 
Wyman,  Mr.  J.,  Fore  Street,  E.C. 
Wynne,  Mr.  E.  P.,  38,  Pier  Street,  Aberystwith. 
Wynne,  Mr.  F.,  HorBforth,  near  Leeds. 

Yarde,  Mr.  G.,  60,  Lamb's  Conduit  Street,  W.O. 
Yeats,  Mr.  T.  F.,  68,  Market  Street,  Manchester. 
Yewdall,  Mr.  E.,  Wade  Lane,  Leeds. 
Young,  Mr.  H.  T.  B.,  105,  North  Street,  Leeds. 
Young,  Mr.  J.,  16,  Gallowtroe  Gate,  Leicester. 
Young,  Mr.  J.,  Folds  Road,  Bolton. 
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Young,  J.,  M.D.,  5,  Howard  Street,  Sheffield. 

Young,  Mr.  J.  C,  Warrington. 

Young,  Mr.  i.  R.,  17,  North  Bridge,  Edinburgh. 

Young,  P.,  F.R.C.S.Edin.,  28,  Ann  Street,  Dundee. 

Young,  Mr.  R.  F.,  New  Barnet,  N. 

Young,  Mr.  T.,  Market  Place,  Driffield. 

Young,  Mr.  W.,  8,  Neeld  Terrace,  Harrow  Road,  W. 

Young,  Mr.  W.  F.,  High  Street,  Salisbury. 

Younger,  Mr.  T.,  Brampton,  Cumberland. 


NOTICE. 

Mevibers  will  please   report    miy    inaccuracies    in    these 
lists  to 

Professor  Attfield,  Hon.  Gen.  Sec, 

17,  Bloomsbury  Square, 

London,  W.C. 


BRITISH     PHAEMACEQTICAL    CONFERENCE. 

1873-74. 


ALPHABETICAL     LIST     OF     TOWNS     AT     WHICH 
MEMBERS    RESIDE. 

The  names  to  ivhich  an  asterisk  is  attached  are  those  of  Local  Secretaries. 
For  Alphabetical  List  of  Names,  see  page  369. 


Abergele, 

Ashford,  Kent. 

Basingstoke. 

Lloyd,  E.,  jun. 

Ingall,  J. 

Sapp,  A. 

Aberystwith. 
Davies,  J.  T. 
Wynne,  E.  P. 

Accrington. 
Astin,  E. 

Ashton-under- 
Lyne. 
♦Bostock,  W. 
Fisher,  E. 
Waterhouse,  J. 

Bath. 

Barnitt,  P. 
Brooke,  C. 
Commans,  R.  D, 
Crundall,  A.  H. 
Dudden,  R.  M, 

Axminstei:. 

(Midsomer  Norton.) 

Adlington,    Lanca- 
shire. 

Gunn,  F.  J, 

Ekin,  C. 
Hill,  T. 

Shepherd,  C.  W. 

Aylesbury. 

Jackson,  J.  P. 

Turner,  -J. 

Lear,  W.  M. 

Alfreton. 

Marsh,  J.  H. 

Robinson,  J.  S. 

Aylsham, 

Merrikin,  J. 

Nicholson,  G.  D. 

*Pooley,  J.  C. 

Alnwick. 

Quarrington,  W.  B. 

Hunter,  H. 

Bacup. 

Tylee,  J.  P. 

Newbigen,  J.  S. 

Mace,  J. 

Walker,  W. 
Willis,  B.  W. 

Alston. 

Bagillt. 

Monkhouse,  A.  T. 

Jones,  K.  L. 

Bawtry. 

Thompson,  G. 

Baldock 

Jackson,  F.  J. 

Kirkman,  C.  J. 

Beckenham,  Kent. 

Alton. 

Day,  T.  S. 

Stone,  J.  J. 

Barmouth. 

Bedale. 

Altrincham. 

Williams,  H. 

Metcalfe,  W.  C. 

Hughes,  J.  T. 

Barnard  Castle. 

Bedford. 

Ampthill. 

Badcock,  J. 

Anthony,  J.  L. 
Cuthbert,  J.  M. 

Brown,  J. 

Barnstaple. 

Curtis,  W. 

Belfast. 

Anstruther. 

Symous,  W. 

Pring,  R.  W. 

Fortoue,  R. 

Barnsley. 

Belper,  Derby. 

Arbroath. 

Ellison,  J.  B. 

Burkinshaw,  W.  T. 

Burn,  D.  H. 
Ogilvie,.G.  P. 

(Wombwell.) 
Iberson,  J. 
Wood,  J. 

Beoston. 

Faull,  E. 

Ashby-de-la-Zouch. 

Berwick-on- 

Johnnon,  8.  E. 

Barrow. 

Tweed. 

Mfttthow8,  F. 

Pattiaon,  F. 

Arohbold,  G. 
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Davidson,  J. 

Bishop  Auckland. 

Ward,  W.  B. 

Ward,  W. 

Armstrong,  J. 

Watkinson,  J.  W., 

Dobinson,  T. 

(Farnworth). 

Bewdley. 

Harburn,  R.  H. 

Worfolk,  F. 

Harradine,  H.  G. 

Leigh,  J.  J. 

Young,  J. 

Newman,  R. 

Thorburn,  H. 

Borro^wstoiwness, 

Bicester. 

Bishop's  Castle, 

N.  B, 

Sandiland,  K.  B. 
Wilday,  G.  E. 

Owen,  J. 

Hughes,  F.  R. 

Bideford. 
Dingle,  E. 
Griffiths,  T. 

Bishop  ^Wear- 
mouth. 
Buin,  T. 

Boston. 

Firman,  H.  E. 
Fowler,  W.  R. 
♦Marshall,  R. 

"Ril«?ton 

Blackburn. 

Pilley,  S. 

Gray,  C. 
Kearnes,  K.  H. 

Booth,  J. 

Queenboro,  J. 

Farnworth,  W. 
Moulden,  W. 

Thomas,  J.  A. 
Scruton,  P.  D. 

Bingley,  Yorks. 

Wells,  W. 

Skirrow,  W.  E. 

Boston  Spa, 

Blackpool. 

Gill,  H. 

Birkenhead, 
Ambler,  T. 

Harrison,  J. 
Sharpies,  G.  W. 

Bourne. 

Bennett,  H. 

*Mills,  R.  M. 

Bennett,  J.  H, 

Blairgo^vsrrie. 
Crarar,  J. 
Grant,  W. 

Paterson,  W. 

Dickinson,  J. 

Roberts,  J.  B. 

♦Dutton,  J. 

Wyles,  B. 

Fawcett,  J. 

Fonlkes,  "W.  J, 

Blandford. 

Bournemouth. 

Jones,  C. 

Groves,  W.  E. 

•Wheaton,  W.  F. 

Mullock,  R. 

NicholsoD,  H. 

Bognor. 

Bradford-on-Avon, 

Shaw,  R.  H. 

Long,  A. 

Saunders,  T.  P. 

Shillingland,  W. 

Symes,  C. 

Bolton,  Lancashire. 

Bradford,  York- 

Walkden, J. 

Blain,  W. 

shire. 

Challenor,  S.  M. 

Appleyard,  R. 

Birmingham. 

•      Cunliffe,  J. 

Bailey,  J.  T. 

Arblaster,  C.  J. 

Cnnliflfe,  N. 

Baxter,  W. 

Atkins,  W.  S. 

Dutton,  F. 

Beanland,  S. 

Barclay,  T, 

Fisher,  W. 

Bell,  F. 

Clayton,  F.  C. 

Griffin,  G.  E. 

Boast,  J. 

Dewson,  S. 

Grisdale,  T. 

Butterworth,  E. 

♦Dymond,  G. 

Hamer,  J. 

Cockshott,  W. 

Foster,  J.  A. 

Hampson,  P. 

Farnell,  J. 

Grady,  P. 

Hart,  J. 

Faull,  J. 

Greves,  J.  B. 

Hart,  W. 

Handforth,  E. 

Grieves,  A.  S. 

*Harwood,  E.  G. 

Harland,  T. 

Holdsworth,  T.  W. 

Heap,  R. 

Harrison,  T. 

Morgan,  W.  J. 

Knott,  R. 

Henderson,  C. 

Price,  W. 

Leather,  W. 

Hick,  J. 

Smith,  A. 

Morris,  T. 

Holloway,  W. 

Snape,  E. 

Oldham,  P. 

Jackson,  J. 

Southall,  A. 

Pownall,  T.  R. 

Jolly,  I. 

Southall,  W. 

Priestley,  J. 

King,  W. 

Whittles,  H. 

Richardson,  F. 

Lister,  S. 

Wood,  E.  B. 

Stronge,  R. 

Metcalfe,  A.  A. 

Wright,  G. 

Taylor,  W. 

Newsholme,  W. 
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Parker,  W. 
*Parkinson,  E. 
Pullan,  T. 
Rhodes,  S. 
Rimmington,  F.  M. 
Rogerson,  H.  Gc. 
Rogerson,  M. 
Silson,  R.  W. 
Spencer,  J. 
Stead,  T. 
Sutcliflfe,  J, 
Swaine,  J. 
Tankard,  J. 
Thornton,  H. 
Walker,  J. 
West,  W. 

Brampton,       Cum- 
berland. 

Younger,  T. 

Brechin,  N.  B. 
Hodgeton,  J). 

Brentwood,  Essex. 
Gnest,  E.  P. 

Brentford  (New), 
Middlesex. 
Wood,  A. 

Brentford  (Old), 
Middlesex. 

Warraud,  T. 

Bridge,  Kent. 
Thomas,  J. 

Bridge  of  Allan, 
N.  B. 
Farie,  G. 

Bridgwater. 

Williams,  G.  L. 
Woodward,  J.  L. 

Bridport. 
Beach,  J. 
Tucker,  C. 

Brierley  Hill. 
Geary. 
Steward,  J. 
Voce,  W.  G. 
Westwood,  A. 

Brighton. 
Adams,  P. 
Armitage,  E.  H. 
Barton,  H. 
Billing,  T. 


Blacklock,  J,  D, 
Bradley,  J.  D. 
Brew,  T.  A. 
Colby,  J,,  sen. 
Cornish,  W. 
Dinnis,  J. 
Dowsett,  A. 
Edwards,  J. 
Else,  W, 
Field,  J. 
Foster,  F. 
Gibson,  W.  H. 
Glaisyer,  T. 
Grinstead,  J. 
Guy,  F. 
Gwatkin,  J.  T. 
Haffenden,  T. 
Harris,  E.  R. 
Histed,  E. 
Kemp,  J. 
Long,  H. 
Matthews,  J.  H. 
Merrett,  — 
Noakes,  R. 
Padwick,  J. 
Phillips,  J. 
Salmon,  F.  W. 
•Savage,  W.  B, 
Savage,  W. 
Smith,  W. 
Smith,  W.  H. 
Stevens,  W.  G. 
Twemlow,  F.  E. 
Warneford,  F, 
Warren,  G. 
Watts,  C.  0. 

Brill. 

Holmes,  F.  G, 

Bristol. 

Berry,  W. 
Boorne,  C. 
Boucher,  J. 
Bush,  T.  (Paulton). 
Carpenter,  J.  T. 
Cuff,  R.  C. 
GlosBop,  G.  E. 
Hat«h,  B.  M. 
Kent,  G.  F. 
Lockyer,  W.  J. 
Martin,  F.  R. 
Pitman,  J. 
SAunderi,  T.  C. 
Sprackett,  G. 
•Stoddart,  W.  W. 
Stoddart,  W.  W.  B. 
Thomas,  J.  D.  D. 
Townsend,  0, 


Bromsgrove. 
Haines,  J.  J. 

Bromwich,  ISTest. 

*Birch,  W. 
Green,  J. 
Holliday,  T. 
Pershouse,  E. 
Roberts,  G. 

Buckley,  Mold. 
Caunt,  W.  F. 

Burnley. 

Crawshaw,  E. 
Hay,  D.  (Nelson). 
Hitehin,  R. 
Thomas,  R. 

Bury,  Lancashire. 
Pennington,  T. 

Bury  St.  Edmunds. 

*Floyd,  T. 
Hardwicke,  E.  J. 
Jenner,  C.  S, 

Burslem. 

*Blackshaw,  S. 
Guest,  G.  C, 
Leicester,  T. 
Oldham,  W. 

Buxton, 
Ball,  E. 

Caistor,   Lincoln- 
shire. 

Levick,  G.  A. 

Cambridge. 
Church,  H.  J. 
*Deck,  A. 
Groves,  A. 
Hobbs,  D. 
Sussum,  F. 
Wright,  T. 

Canterbury, 
Amos,  D. 
Goodliffe,  G. 
•Harvey,  S. 
Reeve,  W. 

Cardiff. 

Joy,  F.  W. 

Carlisle. 
Daniel,  J. 
Fisher,  J.  J. 
Gibson,  C. 
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Hallaway,  J. 
*Moss,  W. 
Pattinson,  J.  S. 
Pattinson,  R.  J, 
Slack,  J. 
Sowerby,  J, 
Richardson,  T.  3. 
Robson,  J, 
Thompson,  A, 
Todd,  J. 
Walker,  J.  D, 

Carmarthen. 

Rees,  D. 

Castleford. 

Farrer,  C 
Camwood. 

Waite,  J.  H, 

Chathaxn. 
Marks»  B. 

Chatteris. 

Langman,  P, 

Qheadle. 

Bell,  J.  a 

Chelmsford. 
Metcalfe,  W. 

Cheltenham.. 
Balcombe,  J, 
*BarroD,  W, 
Batting,  T.  G. 
Butcher,  T. 
Crawford,  S. 
Finch,  J. 
Fletcher,  J. 
Forth,  W. 
Horsley,  J, 
Jeffrey,  T.  A, 
Smith,  N. 
Toone,  J,  A. 

Chertsey. 
Boyce,  G. 

Chester. 

Baxter,  ©. 
Evans,  J.  H, 
Higgins,  W. 
Hodges,  W. 
Jones,  R. 
Marcham,  J. 
Mills,  J. 
*Shepheard,  T. 
Williams,  J.  E. 
Wilson,  E.  W. 

Chesterfield. 
Wilson,  R. 
Wright,  J. 


Chester-le-Street. 
Coxon,  R.  J. 
Greenwell,  R.  H. 
Longbothom,  J. 
Robinson,  J. 

Chipping   Sodbiary. 
Wheeler  J. 

Chorley. 
Lister,  J. 
Moss,  J, 
Oakes,  G. 

Chudleigh. 
Cleave,  W. 

Church     Stretton, 
Salop. 

Phillips,  J. 

Cinderford,  Glou- 
cestershire. 
Cordwin,  W. 

Cirencester, 
Church,  A.  H. 
Smith,  C.  S. 

Clayton -le-Moors. 
Johnson,  M, 

Cleckheaton. 
Knowles,  H.  W, 

Cleobury-Mor  ti- 
mer. 

Evans,  E.  P, 

Clifton,  Bristol. 

Cooper,  J.  N. 
Giles,  R.  W. 
Mortimer,  J. 
*Scbacht,  G.  F. 
Tilden,  W.  A. 
Towerzey,  A. 
Warner,  G.  T. 

Codnor. 

Farnsworth,  T. 

Colchester. 

Appleby,  E.  J. 
Chaplin,  J.  R. 
Prosser,  E.  T. 
Shenstone,  J.  B,  B. 

Coldstream,  N.  B, 

Dodds.  N. 


Collumpton. 
Foster,  J. 
Salter,.  T. 

Colne,  Lancashire. 
Asquitb,  W.  C. 
Wilkinson,  W. 

Colnsburgh,  N.B. 
Todd,  T. 

Coltishall,  Norfolk. 
Smith,  W.  It, 

Coly  ton  r 

Bartlett,  H.,  Junr. 
Rogers,  W.  H. 

Cork. 

Bannister,  W. 
Carnegie,  W. 
Cooke,     J.      (Bes- 

borough.) 
Rawlings,  T. 
Richardson,  J.  H. 
Selkirk,  J. 
Wheeler,  A.  A. 

Cosham, 
Baker,  G. 

Coventry. 
Bailey,  T. 
Hinds,  J. 
Hinds,  W. 
Hodgkinson,  G. 
Marlow,  F.  W. 
*Powers,  E. 
Williamson,  T.  V. 
Wyley^  J. 
Wyley,  W.  F. 

Cradley  Heath. 
Nock,  J. 

Crediton. 

Jackson,  W. 
Rammell,  E- 
Smith,  A. 

Crewe. 

Place,  W.  B. 

Cre'wrkerne. 

Greaves,  J. 
Harris,  M.  C.  J. 
Pearce,  J. 

Crickhoijsrell. 

Christopher,  W. 
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Crieff. 

McGregor,  D. 

Darlington. 

Kobinson,  A.  F. 
Kobinson,  J. 
*Swenden,  J, 

Darwen,  Lanes. 
Shorrock,  R. 

Dawlish. 

Cutcliffe,  G.  J. 
West,  E.  R. 

Deal. 

Clarabut,  J. 

Derby. 

Barnes,  B. 
Bloor,  J. 
Evans,  B. 
*Frost,  G. 
Medley,  W. 
Ritchie,  J.  M. 
Stevenson,  R. 

Devonport. 
Breeze,  G. 
Codd,  F. 

Windsor,    G.    (Tor- 
point). 

Dewsbury. 
♦Craven,  F. 
Fox,  G. 
Robinson,  J.  R. 

Diss. 

Amyot,  T.  E. 
Balls,  J. 
Cupiss,  F. 
•Gostling,  T.  P. 
Hayhoe,  W. 
Thrower,  E.  A. 
Whitrod,  H.  F. 

Dolgelly. 

Williams,  R.  W. 

Doncaster. 
Howorth,  J. 
Parkin,  C. 
Shaw,  II.  W. 
StUes,  M.  H. 

Dover. 

•Bottle,  A. 
Bolton,  J. 
Brown,  J.   F. 
Cotterell.  W.  H. 


Forster,  R.  H. 
Hambrook,  J.  B. 
Peake,  H. 
Thompson,  E. 

Driffield. 

Bordass,  J. 
Elgey,  J. 
Sterriker,  J. 
Young,  T. 

Droit^wich. 
Taylor,  E. 

Dublin. 

Draper,  H.  N. 
Frazer,  W. 
Goodwin,  J. 
Hamilton,  J. 
Hayes,  W. 
Hoffe,  P. 
Simpson,  R, 
*Tichborne,  C.  R.  C. 

Dudley. 

*Dennison,  M. 
Dunn,  E. 
Gare,  C.  H. 
Perry,  G.  E. 
Williams,  J.  B. 

Dukinfield. 
Avison,  J. 

Dumbarton. 
Babtie,  J. 

Dundee. 

Anderson,  A.  B. 
Hardie,  J. 
Henderson,  W.  P. 
*Hodge,  J. 
Jack,  G. 
Kerr,  C. 
Laird,  W. 
Mackay,  G.  B. 
Miller,  T.  S. 
Park,  W. 
Russell,  J. 
Young,  P. 

Dunfermline, 
Beath,  A. 
Stiell,  G. 

Dunkeld. 

McDonald,  K. 

Dunse,  N.B. 
Gunn,  W. 


Durham. 
*Burdon,  J. 
Ferrero,  A.  P. 
Hunter,  F.  N. 
Lambert,  J. 
Leighton,  J.  H. 
Sarsfield,  W. 

Ealing,  Middlesex. 
Cook,  R. 
Hayles,  B.  H. 

Easing^wold. 
Rookledge,  J. 

Eastbourne. 

Hall,  S. 

East  Grinstead. 
Tully,  J.  Senr. 

East  Retford. 
Appleby,  C. 
Welbury,  G. 

East'svood. 
Ault,  J. 

Edinbarnet. 

Stanford,  E.  C.  C. 

Edinburgh, 
Aitken,  J. 
Aitken,  R. 
Aitken,  W. 
Allan,  W. 
Anderson,  J. 
Anderson,  W. 
Archer,  T.  C. 
Baildon,  H.  C; 
Bennet,  J.  D. 
Blanshard,  G. 
Brown,  D. 
Brown,  D.  R. 
Brown,  R.  S. 
Buchanan,  G. 
Cook,  E.  A. 
Fairgrieve,  T. 
Field,  A.  W. 
Gardner,  J. 
Gilmour,  W. 
Hill,  W.  G. 
Howie,  W. 
Laird,  G.  H. 
Linton,  R. 
Macadam,  S. 
Maofarlane,  A.  Y. 
MsoGIashan,  D. 
•Maokay,  J. 
Mackenzie,  J. 
Maolagau,  D. 
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Macullum,  A. 

Ferryhill. 

Gloucester. 

Morrison,  D. 

Smith,  E. 

Berry,  E. 

Napier,  A. 

Howlett,  W.  H. 

Nicol,  J. 

Flint. 

Meadows,  H. 

Niven,  W. 

Jones,  M. 

Pearce,  T. 

Noble,  A. 

Pinker  ton,  W. 

Foulsham,  Norfolk, 

Goole. 

Purves,  S. 

Newport,  W. 

Hasselby,  T.  J. 

Eaimes,  E, 

Squire,  W. 

Eitchie,  J. 

Galashiels. 

Gorleston, 

Eobertson,  J. 

Deans,  J.  K. 

Gt.  Yarmouth. 

Sang,  E. 
Simpson  — 

Gateshead. 

Thurlby,  G. 

Smiles,  J. 

Elliott,  E. 

Gosport. 

Smith,  A.  W.  P. 

Mumby,  C. 

Smith,  J.  S. 

GlasgoAW. 

Smith,  P.  S. 

Barr,  E. 

Gourock. 

Smith,  T. 

Black,  J. 

Peters,  J. 

Tait,  W. 
Taylor,  A. 
Young,  J.  E. 

Brodie,  E. 
Brown,  T. 
Buchanan,  J.  D 
Cowan,  — 

Grantham. 
Fisher,  F.  D. 
Hopldnson,  T. 

Elgin. 

Currie,  J. 

Eogers,  W.  S. 

Eobertson,  W. 

Currie,  J, 

Gravesend. 

Davison,  T. 

Drary,  G.  S. 

Eslier. 

Dickie,  J, 

Ling,  E. 

Dun,  E.  T. 

Great  Driffield. 

Fairlie,  J.  M. 

:ross,  l.  b. 

Frazer,  D. 

Evesham. 
New,  T.  a 

Fleming,  J. 

Great  Malvern. 

Greig,  W. 

Francis,  G. 

Guthrie,  P. 

GrifiSn,  T. 

Exeter. 

Butland,  C. 

Halley,  A. 
Hamilton,  J. 

Proctor,  S.  J. 

Collett,  C.  B. 

HaiTower,  P. 

Great  Yarmouth. 

Cooper,.  Gf. 

Hunter,  J.  C. 

Bell,  W. 

Pelves,  Gr» 
Evans,  A. 

Jaap,  J. 

Blanchflower,  J, 

Johnson,  A.  E. 

*Owles,  J.  J. 

*Husband,  M. 
Lake,  J.  H. 

Kennedy,  W. 

Poll,  W.  S. 

♦Kinninmont,  A. 

Silvers,  E. 

Napier,  G.  L. 
Pasmore,  G. 
Pole,  S.  E. 
Walton,  E. 

Maccall,  E.  M. 
McKenzie,  W. 
McDonald,  J. 

M'Gregor,  — 

Skoulding,  G.  S.  F. 
Walpole,  W. 
Wright,  J. 

M'Millan,  J. 

Greenock. 

Ex  mouth. 

Moffat,  E.  C. 

M-Naught,  A. 

Teed,  D. 
-  Thornton,  S. 

Eye. 

Moffat,  T.  D. 
Muir,  M.  M.  P. 
Murdock,  G. 
Eose,  A. 

Grimsby. 
.      Colton,  T. 
Gossop,  G.  K. 

Nurse,  U.  S. 

Semple,  J. 

Guildford. 

Falmouth. 

Tennent,  S.  P. 
Townshend,  E. 

Yennall,    G.    (Cran- 

leigh). 
Williamson,  D. 

Newman,  W.  F. 

Walker,  D.  P. 

White,  J. 

Fareham, 
Frankin,  A. 

Whyte,  W. 
Woodburn,  J.  C. 

Hadleigh. 
Pain,  J.  H. 

Farnham. 

Glastonbury. 

Halifax. 

Higgins,  W. 

May  hew,  T. 

Brierley,  J.  B. 
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Brook,  R. 
Dyer,  W. 
Farr,  J. 

*Hebden,  W.  C. 
Jessop,  J. 
Wood,  B. 

Hamilton. 

Mackill,  R.  C. 
Stewart,  J. 

Hanley,  Staflord. 
Booth,  R. 
Jones,  C, 
Tirrell,  J. 
Wilson,  W. 

Harleston. 
Muskett,  J. 

Harrogate. 
Allanson,  C. 
*Coupland,  J. 
Davis,  R.  H. 
Tavlor,  J.  H. 
Wilson,  J.  H. 

Harwich. 

Bevan,  C.  F. 
Harding,  J. 

Haslingden. 
Wright,  J.  A. 

Hastings. 

Key  worth,  G.  A. 
Robinson,  J.  S. 
Rossiter,  F. 
Snowdon,  R. 
Todd,  R.  P. 

HaAvkhurst. 
White,  E.  A. 

Heckmondwike. 

Booth,  J. 

Helenburgh. 
Harvic,  (Jr. 

Helston. 

Wakeham,  C. 

Henley-on-Thames. 
Kinch,  C.  J. 

Hertford. 

Durrant,  O.  R. 


Hexham. 
Bell,  G. 
Riddle,  W.  R. 
*Smith,  J.S.  T.  W. 

Heywood. 
Jackson,  J. 

High  ^Wycombe. 
Bloye,  H. 
Loveland,  C, 

Hindley. 

Slingsby,  C.  S. 

Hinckley. 
Gilbert,  G. 
Pridmore,  T. 

Hirwain. 
Sims,  J. 

Hitchin. 

Flower,  T.  S. 
Ransom,  W. 

Holmfirth. 

Knowles,  W.  H.  H, 

Honiton. 

Turner,  G. 

Horncastle. 

Carlton,  W.  P. 

Horsham. 

Williams,  P. 

Houghton-le- 
Spring. 
Hedley,  J. 
Rowell,  R.  H. 

Howden,    York- 
shire. 
Saville,  J. 

Hudderslleld. 
Crispin,  W. 
Cuthbert,  R. 
Kaye,  II. 

Hull. 

Auholm,  A. 
Baynea,  J. 
•Bell,  C.  B. 
Burn,  J. 
Clarke,  A. 
Earlo,  F. 


Hall,  H.  R.  F. 
Hammond,  C.  T. 
Metcalfe,  C.  L. 
Milner,  J.  G. 
Myers,  G. 
Pick,  R. 
Pickering,  A. 
Smith,  T.  J. 
Staning,  W. 

Hungerford,  Berks. 
Taylor,  W.  G. 

Huntingdon. 
Provost,  J.  P. 

Hyde,  Cheshire. 
Wild,  J. 

Idle,  Yorks. 

Hopton,  E. 

Ilchester. 

Barrett,  T.  G. 

Ilford. 

Beal,  E.  J. 

Ilkeston. 
Merry,  W. 
Potts,  R.  S. 

Iriverness. 
Fraser,  J. 

Ipswich. 

Callaway,  L, 
Cornell,  W. 
Harrington,  A. 
Marchant,  C.  F. 
•Wiggin,  J. 

Ironville. 
Greaves,  A. 
Greaves,  W.  S. 

Isleham. 
Diver,  B. 

Isle  of  Man. 

Brearey.W.  A.  (Don 

glan). 
Carran,  T.  (Peel). 

Isle  of  Wight. 
Brown,  A.  H. 
Brown,  G. 
Dixon,  II. 
Millidgo,  W.  H. 
PoUara,  H.  H. 
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Taylor,  B. 

Knutsford. 

Pierson,  C. 

Weston, -C. 

Silvester,  H.  T. 

Place,  W.  T. 
Pocklington,  H. 

Jersey. 

Lanark,  N.  B. 

Reynolds,  F. 

Le  Feuvre,  F. 

Cassels,  T. 

*Reynolds,  R. 
Rhodes,  W.  H. 

Kelso. 

Lancaster. 

Smeeton,  W. 

Cameron,  W. 

Allbright,  J. 

Stead,  B. 

Bagnall,  W.  H. 

Steele,  E.  B. 

Kendal. 

Battersby,  S. 

Taylor,  B. 

Bateson,  T. 

Cardwell,  E. 

Taylor,  S. 

Coulter,  G.(Sedbergh) 
Hind,  T.  W.  L. 

Clark, E. 
Hall,  W. 

Tomlinson,  W.  F. 
Ward,  G. 

Mangnall,  W. 
*Severs,  J. 

Johnson,  C. 
Wearing,  W. 

Watson,  J. 
Wildsmith,  E. 

Turner,  J. 

Wood.W.A. 

Landport. 

(Hunslet). 

Kenilworth. 
Barton,  H. 

Ball,  W. 
Stanswood,  J. 

Wynne,  F. 
Yewdall,  E. 
Young,  H.  T.  B. 

Keswick. 

Leamington. 

Henderson,  M.  J. 

Barnitt,  J. 

Leek,  StafTordshire. 

Caswell,  E. 

Johnson,  W. 

Kettering. 

Cutting,  J. 
Davis,  H. 

Leicester. 

Hitchman,  H. 

*Jones,  S.  U. 

Berridge  A. 

Pullin,  W.  H. 

Carr,  W. 

Kidderminster. 

Smith,  S.  A. 

Clark,  J.  W. 

Hewitt,  G. 

Uppleby,  H. 

Cooper,  T. 

Kilmarnock. 

Wright,  W.  F. 

Lloyd,  T.  H. 
^Richardson,  J.  G.  F. 

Borland,  J. 

Ledbury,  Hereford. 

Salisbury,  W.  B. 

Freeman,  T.  W. 

Toone,  J.  H. 

Kingsbridge, 

Wilkes,  J.  S. 

Devon. 

Leeds. 

Young,  J. 

Troake,  W.  H. 

Abbott,  J. 

Archer,  J.  S. 

Leigh. 

King's  Lynn,  see 

Aslin  E. 

Whittle,  J. 

Lynn. 

Barraclough,  T. 

Benson,  J.  L. 

Leiston,  Suffolk. 

Kingston-on- 

Brown,  E. 

Gooch,  T.  P. 

Thames. 

Clapham,  J. 

Gould,  F. 

Clapham,  J.  W. 

Leith. 

Tamplin,  E.  C. 

Cragg,  J. 
Day,  J. 

Finlayson,  T. 

Kingstown. 

Dunn,  H. 

Leominster. 

Bennett,  H. 

Ebdell,  J.  T. 

Davis,  D.  H. 

Exley,  G. 

Owen,  S. 

Kington,  Hereford. 

Fawthorpe,  J. 

Stanway,  W.  H. 

Hardcastle,  T.  P. 

Levenshulme. 

Hardman,  W. 

Botham,  G. 

Kirkcaldy. 

Hill,  F. 

Storrar,  D. 

Holmes,  J. 

Lewes. 

Horsfield,  J.  N. 

Curtis,  H. 

Kirriemuir. 

Hunt,  H. 

Martin,  T. 

Ford,  J. 

Iredale,  T. 
Jefferson,  R. 

Saxby,  H.  junr. 

Knaresboro. 

Longley,  J.  W. 

Lincoln. 

Sindall,  J.  W. 

Manfield,  W. 

*  Hay  ward,  C. 

Thompson,  J. 

Patchett,  J. 

Maltby,  J. 
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Little  Bolton. 
See  Bolton. 

Liverpool. 
*Abraham,  J. 
Agnew,  J. 
Albright,  A. 
Ball,  G. 
Barber,  Gr. 
Barton,  A.  F.  G. 
Blain,  A.  H. 
Blood,  C. 
Buck,  J.  M. 
Buck,  R.  C. 
Cohen,  N.  S. 
Cook,  Dr. 
Cross,  W. 
Darwin,  G,  H. 
Davies,  E. 
Delf,  F.  T. 
Dickins,  B. 
Drew,  S.  K. 
Driver,  T. 
Evans,  E. 
Evans,  E.,  junr. 
Evans,  J.  J. 
Evans,  J.  0. 
Evans,  J.  R. 
Evans,  W. 
Ferguson,  J. 
Eraser,  A. 
Fnrniss,  T. 
Greeuall,  A. 
Hall,  J. 
Hallawell,  J. 
Heidfield,  0. 
Ilingston,  A.  II. 
Hocken,  J. 
Holt,  8. 
Horton,  A.  T. 
Humphries,  C. 
Hunt,  T. 
Johnson,  J.  II. 
Johnson,  M.  (Hny 

ton). 
Jones,  F. 
Jones,  W. 
Lake,  W.  P. 
Lee,  8.  W. 
Lewis,  R. 
Livsey,  A.  E. 
Lumby,  A. 
Martin,  T. 
Mason,  A.  II. 
McVitie. 
Monkhouse,  .1. 
Parkinson  R. 
Red  ford,  A. 
Rcdford,  G.  A. 
Robinson,  II. 


Robinson,  J.  F. 
Samuel,  A.  H. 
Sharp,  C. 
Shaw,  J. 
Sleggs,  G.  R. 
Sumner,  R. 
Sumner,  R.  M. 
Tanner,  A. 
Tanner,  B. 
Tate,  A.  N. 
Taylor,  C. 
Taylor,  F. 
Troughton,  C. 
Turner,  J.  A. 
Walker,  C.  W. 
Williams,  W. 
Wilt,  H.  H. 
Woodcock,  J. 
Woodhead,  J.  T. 
Wright,  W.  0. 
Wyatt,  H. 

Llanberis. 

Williams,  D.  P. 


Llangollen. 
Jones,  H. 


London,  E. 
Arnold,  G.  J. 
Baker,  F.  B. 
Bishop,  A. 
Biles,  J.  H.,  junr. 
Chapman,  S.  S. 
Clark,  J.  A. 
Dean,  S.  * 

Eastman,  J.  E. 
Edwards,  E. 
Fitch,  R.  0. 
Foulger,  8. 
Fox,  W. 
Frost,  W.  T. 
Gladding,  W.  B. 
Goodchild,  R.  8. 
Goodwin,  J. 
Hall,  T.  H. 
Holford,  T.  C. 
Howard,  D. 
Howard,  W.  D. 
Kemot,  G.  C. 
Kirk,  8. 
Loano,  J. 
Parrot,  J. 
Rogers,  W. 
Skipper,  ^. 
Steven,  D.  P. 
Stooke,  A. 
Thorp,  W.,  junr. 


Tyrer,  P. 

Walker,  C. 

.  Wright,  A. 

London,  E.G. 
Bass,  J. 
Burton,  J. 
Canning,  W. 
Carter,  F.  P. 
Chapman,  F. 
Charity,  W. 
Cocksedge,  H.  B, 
Colclough,  W. 
Constance,  E. 
Darby,  S. 
Davison,  A. 
Dodwell,  J. 
Evans,  H.  S. 
Flux,  W. 
Francis,  G.  B. 
Francis,  G.  B.,  junr. 
-  Francis,  W.  H. 
Froom,  W.  F. 
Gadd,  H. 
Gething,  W.  B. 
Good,  T. 
Grager,  E.  J. 
Grimwade. 
Hampson,  R. 
Harvey,  E. 
Heathfield,  W.  E. 
Herring,  H. 
Hewlett,  C.  J. 
Hill,  A.  B. 
Hodgkinson,  W. 
Hopkin,  W.  K. 
Horner,  E. 
Horner,  E.,  jun. 
Horner,  J.  T. 
Howden,  R. 
Hughes,  L.  8. 
Huskisson,  H.  0. 
Jones,  J.  H. 
Knight,  J. 
Linay,  T. 
Linford,  J.  8. 
Luke,  R.  8. 
Marston,  T.  J. 
Maw,  C. 
Owen,  R.  J. 
Parker,  J.  8. 
Pattison,  G. 
Payne,  G. 
Penrose,  A.  P. 
Petem,  J. 
Preston,  J.  0. 
BoBsiter,  W. 
Schacht,  W. 
Simmonds,  P.  L. 
Smith,  H. 
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Smith,  J. 
Squire,  A. 
Squire,  W. 
Strawson,  G.  F. 
Taylor,  T.  C. 
Thompson,  H. 
Thompson,  J. 
Tidman,  W. 
Umney,  C. 
Warner,  C.  H. 
Watson,  T.  D. 
Webb,  E.  A. 
Westwood,  W.  B. 
Williams,  J. 
Williams,  W.  J.     • 
Wink,  J.  A. 

I-ondon,  N. 

Allchin,  A. 
Applegate,  E. 
Ball,  G. 
Bently,  W.  J. 
Boor,  G-. 
Bray,  C. 
Clapp,  E.  F. 
Colchester,  W.,junr. 
Cole,  F. 
Cooper,  W.  W. 
Cruse,  J.  C. 
D'Aubney,  T. 
Eastman,  J.  E. 
Edwards,  — 
Field,  J.  J. 
Hanley,  C. 
Hodsoll,  T.  W.  F. 
Jefferson,  T. 
Large,  J.  H. 
Lees,  J. 
Marshall,  A. 
Merrell,  J. 
New,  W.  W. 
Owen,  J. 
Peel,  A. 
Skipper,  E. 
Stable,  R.  H. 
Steel,  F.  W. 
Stevens,  P.  A. 
Tipping,  H.  J.  W. 
Warrell,  E. 
Whincup,  W. 
Young,  R.  F. 

London,  N.^W. 
Bathe,  R.  S. 
Bell,  W.  H. 
Betty,  S.  C. 
Biddiscombe,  C. 
-  Bindloss,  G. 
Brightmore,  W. 


Braithwaite,  J.  C. 
Cothill,  J.  W. 
Dunmore,  G.  H. 
Eve,  E. 

Glazier,  W.  H. 
Greenish,  T.  E. 
Greenish,  T. 
Henty,  H.  M. 
Johnson,  J. 
Newey,  J.  T. 
Sangster,  A. 
Stansfield,  R. 
Taplin,  W.  G. 
Taylor,  G.  S.      , 
Tuson,  R.  V. 
While,  W.  J. 
Woollon,  A.  C. 

London,  S.E. 
Baldock,  J.  H. 
Balls,  G. 

Bateman,  T.  H.  M. 
Bernays,  A.  J. 
Biffin,  T. 
Birch,  H.  C. 
Braby,  F. 
Brown,  A. 
Childs,  W. 
Clift,  E. 
Collins,  J. 
Cole,  A.  C. 
Crisp,  F.  A. 
Crow,  E.  L. 
Earland,  W. 
Flood,  W.  W. 
Forsyth,  A. 
Freeman,  R. 
Green,  S. 
Grisbrook,  S. 
Hadingham,  J.  W. 
Hall,  W. 
Hogg,  J. 
Holloway,  T.  H. 
Howell,  M. 
Jones,  T. 
Lockyer,  G. 
Long,  H. 
Moody,  J. 
Orpe,  T. 
Plummer,  E. 
Poingdestre,  C,  R. 
Rabson,  H. 
Reed,  C.  W. 
Robertson,  F.  F.  L. 
Sargent,  1), 
Silverlock,  H. 
Simpson,  J. 
Simpson,  T. 
Smith,  W.  F. 
Taylor,  H.  T. 


Tibbs,  F. 
Truman,  F.  W. 
Tyrer,  P. 
Wade,  W. 
Wastie,  F.  W. 
Watling,  A. 
Wilkinson,  W. 
Willmott,  W. 
Wright,  W.  V. 

London,  s.^^r. 

Amoore,  A,  S. 
Ashford,  H.  S. 
Ashton,  W. 
Barnes,  J.  B. 
Barret,  E.  L. 
Batling,  T.  G. 
Bartlett,  W. 
Beedzler,  J. 
Bicknell,  W. 
Bourdas,  I. 
Bourdas,  I.,  junr. 
Bourdas,  J. 
Brownen,  G. 
Clifford,  T.  A. 
Coles,  F. 
Cooke,  P. 
Cox,  H. 
Cromwell,  0. 
Curtis,  T. 
Deane,  H. 
Deane,  J. 
Deej-ing,  A. 
Dyer,  A.  J. 
Garty,  F.  B. 
Gulliver,  W. 
Hall,  F. 
Hanbury,  D. 
Hanbury,  D.  B. 
Hickey,  E.  L. 
Hilder,  R.  T. 
Hucklebridge,  J.  M. 
Hunt,  C. 
Ingham,  J. 
Jones,  S.  H. 
Lake,  R. 
Luff,  R. 
Martin,  N.  H. 
Newby,  R.  J. 
Palmer,  R. 
Pasmore,  R.  F. 
Pass,  H. 
Pond,  B.  C. 
Probyn,  C. 
Rowe,  R. 
Schweitzer,  J. 
Sparrow,  W.  C.  F, 
Staples,  C. 
.      Sutcliffe,  J. 
Tupholme,  J.  T. 
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Urwick,  W.  W. 
Vizer,  E.  B. 
Wade,  J. 
Walker,  B.  W. 
Westlake,  J. 
^      Williams,  R. 

London,  ^W. 

Adlington,  W.  B. 
Anderson,  T.  S. 
Andrews,  F. 
Barker,  W.  R. 
Barnard,  J. 
Barratt,  J. 
Bird,  A. 
Blades,  F. 
Bowling,  J. 
Brewster,  W. 
BuUen,  T. 
Burden,  E. 
Carteighe,  M. 
Cawdell,  G. 
Clark,  A.  H. 
Cohen,  B.  D. 
Cooper,  A. 
Cosway,  E.  C. 
Cracknell,  C. 
Croyden,  C. 
Cryer,  H. 
Curtis,  R. 
Dyson,  W.  B. 
Faulkner,  J.  R. 
Flower,  J.  J. 
Gale,  S. 
Gamble,  H.  A. 
Garner,  J. 
Gunn,  D. 
Hardy,  8.  C. 
Haselden,  A.  F; 
Hemingway,  A. 
Hemingway,  E. 
Hemingway,  W. 
Heywood,  J.  S.  C. 
Hickman,  W. 
Hill,  J. 
Hills,  T.  H. 
Hills,  W. 
Holmes,  W.  M. 
Horncastlc,  J. 
Ince,  J. 
Jackson,  C. 
James,  J.  T. 
Jewell,  R.  J. 
Johnson,  R.  A. 
Keene,  E. 
Keene,  J. 
Lawrence,  H. 
Lingwood,  W. 
Long,  U. 
Maitland,  J.  E. 


Martindale,  W. 
Mason,  H.  C, 
Matthews,  W. 
Maudsley,  W. 
Mellin,  G. 
Minchin,  F. 
Mitchell,  M.  F. 
Moyle,  J. 
Nutt,  A.  J. 
Palmer,  G.  D. 
Pearce,  C. 
Postans,  A.  W. 
Reynolds,  J.  J. 
Richardson,  G. 
Robbins,  J. 
Samuel,  J.  B. 
Sandford,  G.  W. 
Savory,  C.  H. 
Sharpe,  G.  Y. 
Shephard,  T.  F. 
Shirtliff,  W. 
Skidmore,  J. 
Smith,  W. 
Squire,  A.  H* 
Starling,  H.  W. 
Stevenson,  W.  L. 
Taylor,  J. 
Titley,  T. 
Trotman,  A.  C. 
Tucker,  R.  L. 
Twinberrow,  J.  K. 
Verity,  R. 
Watts,  D.  W. 
Watts,  J. 
Waugh,  A. 
Weston,  S.  J. 
Westrup,  J. 
Whitburn,  A.  R. 
Wilkinson,  T. 
Williams,  J.  J. 
Williams,  W.  H. 
Young,  W. 
Wright,  C.  R.  A. 

London,  W.C. 
Akhurst,  W.  E. 
Attfield,  J. 
Bentley,  R. 
Bletsoe,  J. 
Bremridge,  ^. 
Bremridge,  R. 
Buckle,  C.  F. 
Courtenay,  A. 
Davenport,  J.  T. 
.DavicB,  R.  H. 
Fewtrell,  W.  T. 
Gerrard,  A.  W. 
Hoaton,  C.  W. 
Jacks,  £. 
Mackey,  J.  B. 


Matthews,  H. 
Morson,  T.  N.  R. 
Morson,  T. 
Moss,  J. 
Passmore,  F. 
Paul,  B.  H. 
Pedler,  A. 
Redwood,  T. 
Rich,  S.  W. 
Sainsbury,  S. 
Salter,  G. 
Stacey,  R.  LI. 
Stevens,  F. 
Taubman,  H.  A. 
Taubman,  R. 
Turner,  C.  E. 
Veitch,  W. 
Willmott,  W. 

Wood,  c.  h: 

Yarde,  G. 


Longton. 
Morris,  J. 


Louth. 

Greenwood,  J. 
Hurst,  J.  B. 
Simpson,  H.  D. 

Lowestoft. 
Wright,  A. 
Riches,  W.  J. 

Ludlow. 

Cocking,  G- 
Nickson,  J. 

Lydd. 

Nowers,  E. 


Lymm,  Cheshire. 
Evans,  J.  H. 


Lynn,  Norfolk. 

Allen,  H.  W. 

♦Atmorc,  G. 

Cocher,  J. 

PickreU,  G. 

Macclesfield. 
•Bates,  W.J. 
Hodgkinson,  J. 
Smallwood,  J.  W. 
Wood,  R. 

Maidenhead. 

Thompson,  0.  U. 
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Maidstone. 
Matthews,  H. 
Woolley,  G.  B. 

Manchester. 
Bengcr,  F.  B. 
Booth,  — 
Botham,  J. 
Brown,  J. 
Brown,  W.  S. 
Bushley,  T. 
Carruthers,  E.  B. 
Carter,  W. 
Cooper,  F.  R. 
Darling,  ^V.  H. 
Davies,  T. 
Gee,  S. 
Gibson,  J. 
Gill,  J.  W. 
Hardeman,  — 
Hart,  J. 

Hinchliflfe,  F.  G.  U. 
Hodgson,  W. 
Holland,  E. 
Holt,  H. 
Hughes,  C.  G. 
Hunt,  L. 
Jackson,  A.  H. 
Johnson,  T.  S. 
Leete,  W.  W. 
Marsden,  T.  B. 
Maunder,  R. 
Mather,  W. 
Mercer,  A. 
Mumbray,  H.  G. 
Mitchell,  J. 
Paine,  S. 
Pickard,  W. 
Pratt,  G.  W. 
Pritchard,  J. 
Rabson,  H. 
Ridley,  E.  H. 
Robinson,  B. 
Ryder,  T.  P. 
Siebold,  L. 
Smith,  J. 
Spence,  P. 
Sudden,  S. 
Taylor,  T.  H. 
Terry,  T. 
Walker,  S.  J. 
"Wallwork,  J. 
Walsh,  E. 
Watts,  W.  A. 
West,  T. 
Wheeldon,  J. 
Whitworth,  J. 
Wilkinson,  G. 
Wilkinson,  W. 
WiUiams,  R. 


Woolley,  G.  S. 
Woolley,  H. 
Wovenden,  H. 
Wylde,  — 
Yeats,  T.  F. 

Mansfield. 
*Agar,  W. 
Jackson,  W. 
Oldham,  J. 

Market  Rasen. 
Casterton,  J. 

Marlow. 

Seaman,  J.  S. 

Marlborough. 
Rowe,  P.  M. 

Maryport. 
Cockton,  J. 

Matlock  Bridge. 

Hodgkinson,  J,  S. 

Melksham. 
Baines,  J.  C. 

Melton-Mow^bray. 

Wing,  T.  N. 

Mere,  Wilts. 
Bracher,  E. 

Merthyr. 

Daniel,  L.  W. 
Griffiths,  H.  W. 
Lewellyn,  R. 
Lewis,  J. 
Thomas,  R. 
While,  W.  J. 

Middlesboro-on- 
Tees. 
Bell,  F.  R. 
Bobson,  J,  C. 
Taylor,  H.  H. 

Middleton. 
Roberts,  J. 

Midhurst. 

Langridge,  T.  B. 
'  Wolferston,  G.  D. 

Mildenhall. 
Chifney,  G. 

Mirfield,  Yorks. 
Crook,  C. 


Monaghan. 
Wbitla,  J. 

Monmouth. 
Jones,  E.  H. 

Montrose. 
Burrel,  G. 

Morriston. 

Bevan,  M.  L. 

Needham  Market. 
Suffolk. 

Harrington,  A. 

Ne^srark. 
Morris,  A. 

Ne^wcastle-on- 

Tyne. 

Arnison,  W.  C. 
Beadel,  A. 
Bowman,  H. 
♦Brady,  A. 
Brady,  H.  B. 
Brocket,  R.  H. 
Coates,  J.  M. 
Crozier,  W. 
Frank,  J.  M. 
Harcus,  J. 
Hume,  A. 
Ismay,  J.  G. 
Ismay,  J. 
Jobson,R. 
Kirkup,  T. 
Marreco,  A.  F. 
Owen,  W. 
Parker,  M. 
Pattinson,  J. 
Potts,  T. 
Proctor,  B.  S. 
Spencer,  P. 
Stark,  J.  S. 
Swan,  J.  W. 
Watson,  T.  E. 
Webster,  E.  P. 
Welsh,  D. 

Newcastle-under- 
Lyne. 

Cartwright,  W. 
Gould,  J. 

Newent. 

Black,  T.  C. 

Nevsrmarket. 
Rogers,  A.  R. 
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Newport,  I.  "W. 
Millidge,  W.  H. 

Newport  Pagnell. 
Taylor,  T. 

Newton  Abbot. 
Godfrey,  F. 
Green,  W. 
Horril,  W.  H. 
Pitchford,  W. 
*Poulton,  J. 

Newton  Stewart, 
MacCreath,  J. 

Northallerton. 
Fairburn,  J. 
"Warrior,  H. 

Northampton. 
*Bingley,  J. 
Druce,  G.  C. 
Masters,  H.  J. 
Maxwell,  G.  N. 
Mayger,  W.  D. 
Negus,  S. 
Sandall,  W. 
Shipman,  J.  J. 

North  Shields. 

See  Shields. 

Northwich. 
Clough,  J. 
Payne,  J.  B. 

Norwich. 

Butler,  J.  G. 
Caley,  A.  J. 
Cooke,  W. 
Cossey,  J. 
Cubitt,  G. 
Eldridge,  J.  H. 
Fitch,  R. 
HUl,  A. 
Pitts,  R.  C. 
Robinson,  J. 
Row,  G. 
Searby,  W. 
Smith,  R.  B. 
•Sutton,  F. 
Watson,  J.  E.  H, 

Nottingham. 
•Atherton,  J.  H. 
Bcardsley,  J. 
Blankloy,  W. 
Dadley,  E. 
Dennis,  J.  L. 


Fitzhugh,  R. 
Guest,  W. 
Jackson,  R. 
Jenkins,  J. 
Jenkins,  J.  T. 
Mayfield,  J.  T.  . 
Oakland,  C. 
Oakland,  W. 
Parker,  \Y.  H. 
Parr,  S. 
Rayner,  J. 
Smith,  W. 
Truman,  H.  V. 
Waterall,  G.  E. 
White,  F. 
Wilford,  J. 
Williams,  W.  P. 
Woodward,  W. 

Nuneaton. 

Taylor,  W.  G. 
SliflFe,  T.  P.     • 

Oakham. 

Wellington,  J.  M. 

Oldham. 

*Bagshaw,  W. 
Berry,  T. 
Braddock,  H. 
Geddes,  W. 
Hargraves,  H.  L. 
Jackson,  J.  T. 

Olney. 

Fever,  W. 

Ossett. 

Moore,  R. 

Osw^aldtwistle. 
near  Accrington. 
Haworth,  W. 

Otley. 

Pratt,  R.  M.  " 

Oundle. 

Roper,  H.  E. 

Oxford. 

Hitchcock,  C.  A. 
Houghton,  T. 
Luff,  W. 
Taylor,  R. 

Padiham. 
Midgeley,  F. 

Painswick,  Glou- 
cestershire. 
SaTory,  U.  B. 


Patricroft. 
Bowden,  W. 

Pembroke. 
John,  D.  W. 

Pembroke  Dock. 
Andrews,  C. 

Penrith. 

Kirkbride,  W. 
Redfern,  T. 
Wilson,  J. 

Pensnett,    Stafford- 
shire. 
Bache,  J. 

Perth. 

Reid,  N. 
Wilson,  J. 

Peterboro. 
Bright,  R. 
Griffin,  T. 
Read,  H.  H. 

Pickering. 

Hackett,  J.  H. 

Plymouth. 

*Balkwill,  A.  P. 
Burdwood.  J. 
Eliott,  S.,junr. 
Furneaux,  W.  H. 
Gardner,  J.  R. 
Hoarder,  H.  P. 
Langdon,  F.  B. 
Lewin,  W. 
Snell,  C.  H. 
Turney,  S.  B. 

Poole. 

Penney,  W. 

Portobello. 
Kemp,  D. 
Nesbit,  J. 

Prescott. 

Slack,  J.  L. 

Preston. 

Daggers,  F. 
•Houghton,  W. 
Wright,  J.  A. 

Princes    Risboro', 
Bucks. 
Ridley,  H. 
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Ramsbottom. 

Hedley,  T. 
Morton,  J. 

Ramsey. 

Palmer,  F.  W. 

Ramsgate. 

Daniel,  S. 
Morton,  H. 

Ra^vsrtenstall,  Lanes. 
Halstead,  H. 
Lorc^,  L. 

Reading. 

Bartle,  W. 
Dowling,  R. 
Welch,  C. 

Redditch. 
Harris,  J. 

Redhill. 

Padwick,  T. 

Rhyl. 

Jones,  E.  P. 

Richmond,  Surrey. 
Clarke,  T.  M. 

Richmond,  Yorks. 
Cockcroft,  A. 
Thompson,  J.  T. 
Thompson,  T. 

Riddings,  Derby, 

Shaw,  A. 

Ridgeway. 
Archer,  A. 

Ripley,  Derby. 
Daykin,  K. 

Rochdale. 

Bamford,  J.  W. 
Booth,  J. 
Cross,  R. 
Hadfield,  J. 
Mason,  A. 
*Rohinson,  R. 
Taylor,  E. 
Turner,  H. 

Rochester. 

Harris,  H.  W. 

Romsey,  Hants. 
Slater,  W.  H. 


Rothbury,  North- 
umberland. 
Farrage,  R. 
Riddell,  H.  B. 

Rotherham. 
Davy,  H. 

Greaves,  E,(Mexbro') 
Gregory,  W. 
Johnson,  A. 

Rothesay. 

Macintosh,  A. 

Rothwell. 

Ginns,  A.  B. 

Royston,  Herts. 
Bull,  B. 
Norman,  J.  S. 
Matthews,  E. 

Rugeley. 

Greensmith,  S. 

Runcorn. 

Whittaker,  W. 

Rutherglen,  N.B. 
Black,  J. 

Ruthin.  • 

Bancroft,  J.  J. 

Ryde,  I.  ~W. 
Dixon,  H. 
Pollard,  H.  H. 
Taylor,  R. 

Rye. 

Plomley,  J.  F. 

Saffron-'Walden. 
Gilling,  J. 

Saint  Albans. 
Lewis,  H. 
Martin,  H.  G. 

Saint  Andrew^s. 
Hartley,  W. 

Saint  Austell,  Corn- 
wall. 

Geldard,  J. 

Saint  David's. 
Hughes,  H.  M. 


Saint  Day,    Corn- 
wall. 

Corfield,  C. 
Corfield,  T.  J.  T. 

Saint  Helen's,  Lan^ 
cashire. 
*Cotton,  J. 
Hibbert,  J. 

Saint  Ives. 

Williams,  J.  V. 

St.  Leonard's-on- 
Sea. 
*Branson,  F.  W. 

St.  Mary  Church. 
Bridgman,  W.  L. 

Salisbury. 
=»^Atkins,  S.  R. 
Bennett,  T.  J. 
Orchard,  E.  J. 
Read,  J. 
Young,  W.  F. 

Saltaire. 

Bayley,  G.  H. 

Saltburn-by-the- 
Sea. 

Duck,  W.  B. 

Sandback,    Che- 
shire. 

Clisby,  S. 
Gee,  G. 

Sandown,  I.  ~W. 

Brown,  S. 
Huggins,  W. 

Scarborough. 
Bland,  H. 
Porrett,  G.  W. 
Smart,  T. 
*Whitfield,  J. 

Selby. 

=^Colton,  T. 
Cutting,  T.  J. 

Selkirk. 
Dunn,  J. 

Settle. 

Watts,  W.  A. 

Sevenoaks. 

Romans,  T.  W. 

Shaldon,  near 
Teignmouth. 
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Shanklin,  I.  ^W. 
Brown,  A.  H. 

Sheerness. 
Bray,  J. 

Sheffield. 

Alien,  A.  H. 
Baker,  W. 
Bennett,  G. 
Booth,  W.  H. 
Clayton,  W. 
Cubley,  G.  A. 
Dobb,  J.  T. 
Ellinor,  G. 
Eyre,  S, 
Harrison,  G. 
Hill,  J. 

Horneastle,  H. 
Jenkinson,  J.  H.  D. 
Leslie,  J.  B. 
Maleham,  H.  W. 
Preston,  J. 
•Radley,  W.  V. 
Wilson,  E. 
Wiles,  J. 
Young,  J. 

Shepton  Mallett. 
Cottrill,  G.  J. 
Fudge,  C.  W. 

Sherburn,     South 
Milford,  Yorks. 
Dove,  J. 

Shields  (North). 
Roddam,  H.  11. 

Shields  (South). 
Mays,  R.  J.  J. 
Noble,  J. 

Shipley. 

Watson,  J.  H. 

Shoeburyness. 
Coupe,  W. 

Shrewsbury. 
Blunt,  T.  P. 
Ooacher,  J. 

Sidmouth. 
ChcsHall,  R. 

Sittingboume. 

Gordelier,  P.  W.  G. 

Sleaford. 

Ueald,  B. 


Slough. 

Dawson,  W. 
Griffith,  R. 

Southampton. 
Adams,  A.  A, 
Bienvenu,  J. 
Dalgarno,  P. 
♦Dawson,  O.  R. 
Randall,  W.  B. 
Spearing,  J. 

South  Molton. 

Swingburn,  R.  H. 

Southport. 
*Ashton,  W. 
Kershaw,  J- 
Sykes.  T.  H. 

Southsea. 

Holmes,  N.  W. 
♦Rastwick,  J. 
Sapp,  J.  J. 

Sowerby    Bridge, 
Yorks. 

Stott,  W. 
Walton,  M.  F. 

Spalding. 
Swift,  F. 

Spilsby. 

Rainey,  E. 

Staincross,  near 
Barnsley. 
Holden,  A.  H. 

Staines. 

Earee,  T. 

Stirling. 

McNichol  (Alva). 

Stockport. 
Clarke,  T. 
Longley,  G. 

Stockton-on-Tees. 
•Brayslmy,  T. 
Brayshay,  W.  B. 
Kuights,  J.  A. 

Stoke-on-Trent. 
Adams,  F. 
•Adams,  J.  H. 
Flotcbtr,  T. 


Brown,  J. 
Wilson,  W. 
Shields,  J. 

Stokesley,  Yorks. 
Calvert,  R. 

Stone,  Staffordshire. 
Slater,  T, 

Stourbridge. 
Bland,  J.  H, 
Jones,  R,  G. 

Stoneycroft. 
Parker,  J.  E. 

Stornoway. 

Macpherson,  A. 

Stowmarket. 
Sutton,  C.  W. 

Stovsr-on-the-'Wold. 

Thornley,  C. 

Stratford-on-Avon. 
Kendall,  F, 

Stroud. 

Coley,  S. 
♦Pearce,  J.  A, 
Smith,  D. 

Sudbury. 

Harding,  J.  J. 

Sunderland. 
Chapman,  T. 
Craig,  C. 
Harrison,  J. 
Harrison,  W.  B. 
Nasbit,  T. 
Nicholson,  J.  J. 
Potts,  E. 
Priestly,  J. 
•Sharpe,  D.  B. 
Thompson,  II. 

Sutton  Ashfleld. 

Littlolichl,  S. 

Sutton  Coldfleld. 
Smith,  W. 

Sutton,  Surrey. 
Potter,  H. 

SwafTham. 
Bakor,  P.  0. 
K   E 
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Swansea. 

Hill,  J. 
Eayson,  A.  J. 
Williams,  C.  H. 

Taunton. 

Evans,  J.  J. 
Gregory,  G.  H. 
Grose,  N.  M. 
Hambley,  C.  J. 
♦Prince,  H. 

Tavistock. 
Gill,  W. 

Teignmouth. 
Cocking,  F.  I. 
Cornelius,  J. 

Tenby. 

Davies,  M.  P. 

Tenterden. 

Willsher,  a. 

Tetbury. 

Blewett,  W.  R. 

Te-wkesbury. 
*Allis,  F. 
Walker,  J. 
Wright,  C.  W. 

Thame. 

Davies,  J.  R. 

Thome    near    Don- 
caster. 

Knowles,  C.  W. 

Thrapstone. 
Pars,  K.  C. 


Tickhill,  Yorks. 

Colbeck,  — 

Tipton. 

Butler,  J.,  jun. 

Todmorden. 
Buckley,  R. 
Lord,  C, 
Stevenson,  W. 

Torquay. 

Brown,  E.  W. 
Clarke,  R.  F. 
Cocks,  J.  W. 


Guyer,  J.  B. 
Hartt,  C. 
*  Hearder,  W. 
Shapley,  C. 
Smith,  E. 
Watson,  D. 
West,  J. 

Torrington. 

Handford,  E. 

Totnes. 

Seccombe,  F. 

Trimpley. 
Steward,  J. 

Tring,  Herts. 
Jeffrey,  G. 

Trowbridge. 

Hayward,  W.  H. 

Tunbridge  ^Wells. 

Arnold,  S. 
*Cheverton,  G. 
Dunkley,  E. 
Nicholson,  A. 
Panes,  G. 
Sells,  R.  J. 

Tunstall,  Staffs. 
Oulton,  W.  P. 

Twickenham. 
Peake,  H.  F. 
Shelley,  H. 

Uckfield. 

Goulden,  E.  B. 

Ulverston. 

Downward,  J. 
Mackereth,  H.  W. 

Uppingham. 
Hope,  W. 

Uttoxeter. 

Johnson,  J.  B. 

Ventnor,  I.  VJ. 
Weston,  C. 

ISTainfleet. 
Swinn,  C. 

Wakefield. 
Carr,  J. 
Job,  C.  F. 


W^allingford. 

Payne,  S. 
Upton,  E.  J. 

Walsall. 

Bayley,  J.  T. 
Grove,  H. 
*Hobson,  H. 
Morris,  J.  0. 
Sheldon,  A. 

^UValton-on- 
Thames. 
Makins,  G.  H. 

'Wanstead. 
Rayson,  H. 

Wargrave. 
Soames,  W. 

^Warley,  Great, 
Essex. 
Hayes,  J. 

^Warminster. 
Humby,  L.  W. 

Warrington. 
Bennett,  J. 
Hargreaves,  J. 
♦Webster,  S.  M. 
Young,  J.  C. 

Warw^ick. 

Ayre,  H.  M. 
Baly,  J. 
Williams,  J.  C. 

A^Vatford. 
Collins,  J. 

Wath-on-Dearne. 

Hick,  A. 

Wednesbury. 
Gittoes,  S.  J. 

Wellington,  Salop. 
Bates,  J. 

Wells. 

Manning,  R.  J. 

Welwyn. 

Lawrance,  E. 

Westbury. 
Bailey,  T. 
Taylor,  S. 

West  Bromwich. 

See   Bkomwich, 
West. 
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West  Hartlepool. 
Cooper,  S.  H. 
Emerson,  C. 

Weston  -  super  - 
Mare. 
*  Gibbons,  G. 
Rich,  T. 

Weymouth. 
Gregory,  W. 
♦Groves,  T.  B. 
Mason,  A. 
Poole,  H. 
Walford,  R.  J. 
Simmons,  A. 

Whitehaven. . 
Kitchin,  A. 

Wigan. 

Hothersall,  J. 
Johnson,  T. 
PhilHps,  J. 

Willington. 
Purdy,  J.  T. 

Wilton. 

Staples,  E. 

Wimbledon. 
Kirkman,  C.  J. 
Mellin,  J.  P. 

Winchcomie. 
Howman,  P. 

Windsor. 

Boyce,  J.  P. 
Collins,  H.  G. 
Crook,  E. 
Grisbrook,  E. 
♦Russell,  C.  J.  L. 
Squire,-  J. 
Waller,  G. 

Wlnsford,   Che- 
shire. 

Burgess,  R. 

Woburn. 

Clarke,  G.  B. 
■Woodstock,  0. 

Wolverhampton, 
Bailey,  W. 
Barrett,  F.  J. 


*Brevitt,  W.  Y. 
Davenport,  S.  A. 
Fleeming,  W. 
Hamp,  J. 
Payne,  A. 
Ratcliflfe,  W. 
Scott,  W.  L. 

Worcester. 
Ferneley,  C. 
George,  H. 
Moore,  S. 
Twinberrow,  J. 
Virgo,  C. 
Whitfield,  H. 
*Witherington,  T. 

Workington. 
Mason,  J. 

Worksop. 

Jones,  G.  W. 

Worthing. 
Burt,  J. 

'Wrexham, 

Edisbury,  J.  F. 
Paine,  C. 

Wymondham. 
SkouJding,  W. 

Yarmouth.  S^e  Great 
Yarmouth. 

Yeadon. 

Blatchley,  T. 

Yeovil. 

Helliar,  E. 
Maggs,  T.  C. 
Manning,  T.  D. 

York. 

Bennett,  G. 
Buhner,  F< 
Clark,  J: 
Cooper,  T. 
Croskel,  C. 
Dresser,  R. 
Holden,  R. 
Moon,  R.  P. 
Oglesby,  J. 
O'Neill,  J. 
Parker,  T. 
Proctor,  W. 


Shann,  G. 
Slinger,  F. 
Thompson,  W.  M. 
Tollinton,  R.  B. 
Ward,  J.  S. 
Wilson,  T.  W. 
Wright,  F. 

York  Tow^n,  Farn- 

borough  Station. 

Claypole,  A.  H. 

Addresses    Un- 
known. 
Bell,  M.  W. 
Bird,  W.  S. 
Bosley,  J.  L. 
Bowen,  W. 
Brownlow,  A. 
Burn,  J. 
Carter,  F.  G. 
Chick,  W. 
Cohen,  N.  S. 
Davis,  J.  M. 
De  Putron,  E.  F. 
Diaper,  A. 
Dulley,  J. 
Evans,  D.  0. 
Flower,  E. 
George,  D. 
Gowland,  S.  R. 
Gowland,  W. 
Hebb,  T. 
Heppell,  H. 
Hill,  W. 
Ison,  F. 
Jessop,  T.  H. 
Lazenby,  J.  W. 
Levie,  A.  M. 
Lorrain,  J.  G. 
Mood,  W.  A. 
Moon,  R.  P. 
Morgan,  G. 
Norrish,  J. 
Orion,  J.  T. 
Pearson,  E. 
Radford,  J.  C. 
Read,  H.  H. 
Sinclair,  G. 
Stainthorpo,  W.  W. 
Stevens,  A.  J. 
Turner,  A. 
Wakefield,  T. 
Wall,  T. 
Walton,  B.  B. 
Watling,  A. 
Weaver,  E. 


LOCAL    ASSOCIATIONS. 

INVITED    TO    SEND    DELEGATES   TO    THE    ANNUAL   MEETING. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).    C.  Davidson,  205,  Union 

Street,  Aberdeen. 
Ashton-under-Lyne. — Ashton-under-Lyne  and  Dunkinfield  Chemists'  Associa- 
tion (1869).     E.  Fisher,  106,  Stamford  Street,  Ashton-under-Lyne. 
Birmingham. — Midland  Counties  Chemists'  Association  (1869).     W.  J.  Lucas, 

Colemore  Kow,  Birmingham.     Chemists'  Assistants'  Association  (1868).     F.  G. 

Homer,  Birmingham. 
Bradford. — Chemists'  Association.     H.  G.  Eogerson,  Bradford. 
Brighton. — Association  of  Pharmacy.     Mr.  J.  H.  Matthews,  101,  "Western  Koad, 

Brighton. 
Bristol. — Pharmaceutical  Association  (re-established   1869).      G.  F.  Schacht, 

7,  Eegent  Place,  Clifton,  near  Bristol. 
Colchester. — Association  of   Chemists  and  Druggists   (1845).     J.  L.  Chaplin, 

124,  High  Street,  Colchester. 
Dundee. — Chemists  and  Druggists'  Association. 
Edinburgh. — North  British  Branch  of   the  Pharmaceutical  Society  of   Great 

Britain.     John  Mackay,  F.C.S.,  119,  George  Street,  Edinburgh. 
Exeter. — Exeter  Pharmaceutical  Society  (1845).    E.Walton,  246,  High  Street, 

Exeter. 
Glasgow. — Chemists  and  Druggists'  Mutual  Lnprovement  Association  (1854). 

J.  A.  Clarke,  132,  London  Street. 
Gosport. — Y.  L.  Strachan,  High  Street,  Gosport. 
Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).    W. 

C.  Hebden,  64,  North  Gate,  Halifax. 
Hull.— Chemists'  Association  (1868).     C.  B.  Bell,  6,  Spring  Bank,  Hull. 
Leeds. — Chemists'  Association  (1862).     Mr.  Wilson,  13,  Briggate,  Leeds. 
Leicester. — Chemists'   Assistants   and  Apprentices'  Association   (1869).      15, 

Belvoir  Street,  Leicester. 
Lincoln. — Chemists'  Association.     C.  F.  Gadd,  200,  High  Street,  Lincoln. 
Liverpool. — Chemists'  Association  (1868j.  E.  Davies,  F.C.S.,  Koyallnstitution, 

Colquitt  Street,  Liverpool. 
Manchester. — Chemists  and  Druggists'  Association.     F.  B.  Benger,  1,  Market 

Place,  Manchester. 
Newcastle-on-Tyne. — University  of  Durham.    Chemists  Assistants'  Association. 

Mr.  A.  Brady,  29,  Maley  Street. 
Northampton. — Chemists'  Assistants  and  Apprentices'  Association.  G.  C.  Druce, 

6,  Drapery,  Northampton. 
Norwich. — Chemists'  Assistants'  Association,  2,  London  Street. 
Nottingham. — Nottingham  and  Notts  Chemists'  Association.      Mr.  Fitzhugh, 

Nottingham. 
Oldham. — Chemists  and  Druggists'  Assistants  and  Apprentices'  Association.     J. 

Taylor,  28,  High  Street,  Oldham. 
Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stonehouse. 

G.  Breeze,  Catherine  Street,  Devonport. 
Scarborough. — Chemists'  Association  (1870).     J.Whitfield,  F.C.S.,  18,  Westbro', 

Scarborough. 
Sheffield. — Pharmaceutical   and    Chemical    Association,      Mr.    Learoyd,  74, 

Market  Place,  Sheffield. 
Sunderland. — Chemists'  Association.     J.  J.  Nicholson,  226,  High  Street  West, 

Sunderland. 
Taunton. — Chemists'  Association  (1870).     H.  Prince,  Fore  Street,  Taunton. 
Tyneside. — Chemists'  Assistants'  Association.     Mr.  G.  H.  Pavetor. 
York. — Chemists'  Association.     T  P.  Bulmer,  Low  Ousegate,  York. 


Presentation     Copies     of   the 
for  warded  to  the  follovnng  :  — 


Year-Book     of     Pharmacy    are 


ILibrarics. 

Pharmaceutical  Society  of  Great  Britain. 

Chemical  Society  of  London. 

Eoyal  Society  of  London. 

American  Pharmaceutical  Association. 

Societe  de  Pharmacie,  Paris. 

Ecole  de  Pharmacie,  Montpellier. 

Journals. 
Pharmaceutical  Journal. 
Chemist  and  Druggist. 
Chemical  News. 
Lancet. 

Medical  Times  and  Gazette. 
British  Medical  Journal. 
Medical  Press  and  Circular. 
American  Journal  of  Pharmacy. 
The  Chicago  Pharmacist. 


ilrobincial  Associations  {f)afamff  libraries), 


A880CIATI0NS, 

Aberdeen  Society  of  Chemists  and  Drug- 
gists. 

Colchester  Association  of  Chemists  and 
Druggists. 

Exeter  Pharmaceutical  Society    

Hull  Chemists'  Association 

Leeds  Chemists' Association        

Leicester  Chemists'  Assistants  and  Ap- 
prentices' Association 

Liverpool  Chemists'  Association 

Manchester   Chemists   and  Druggists' 

Association 
Midland  Counties  Chemists'  Association 

Nottingham  and  Notts  Chemists'  As- 
sociation 

North  British  Branch  of  the  Pharma- 
ceutical Society 

North  Staffordshire  Chemists'  Associa- 
tion 

Sheffield  Pharmaceutical  and  Chemical 
Association 

Sunderland  Chemists'  Association 


SECRETARIES. 

Mr.  C.  Davidson,  205,   Union   Street 

Aberdeen. 
Mr.  J.  L.  Chaplin,  124,  High  Street, 

Colchester. 
Mr.  K.Walton,  246,  High  Street,E)teter. 
Mr.  C.  J.  Bell,  Spring  Bank,  Hull. 
Mr.  E.  Yewdall,  40,  Wade  Lane,  Leeds. 
Mr. ,  15,  Belvoir  Street,  Leicester. 

Mr.  A.  H.  Mason,  313,  Upper  Parlia- 
ment Street,  Liverpool. 

Mr.  F.  B.  Benger,  1,  Market  Place, 
Manchester. 

Mr.  J.  Lucas,  24,  Quadrant,  New  Street, 
Birmingham. 

Mr.  J.  S.  Mayfield,  High  Street,  Not- 
tingham. 

Mr.  J.  Mackay  119,  George  Street, 
Edinburgh. 

Mr.  W.  Wilson,  21,  High  Street 
Hanley,  Staffs. 

Mr.  H.  W.  Mttloham,  7,  Westbar,  Shef- 
field. 

Mr.  J.  J.  Nicholson,  226,  High  Street 
West,  Sunderland. 


PROGRAMME  OF  TROCEEDING 

OF    THE 

BRITISH  PHARMACEUTICAL  CONFERENCE, 

AT    THE 

TENTH    ANNUAL    MEETING,    BRADFORD, 
1873. 


©FFXgJEi^S  F©:|  1872-73. 

H>  B.  BRADY,  F.L.S.,  F.C.S.,  Newcastle -on-Tyne. 

Who  have  filled  the  Office  of  President. 

H,  DEANE,  F.L.S.,  Clapham  Common,  S. 
Peof.  BENTLEY,  F.L.S.,  M.R.C.S.,  17,  Bloomsbury  Square,  W.C. 
D.  HANBURY,  F.R.S.,  F.L.S.,  Clapham  Common,  London,  S.W. 
W.  W.  STODDART.  F.C.S.,  F.G.S.,  Bristol. 


Uice^lPresibents. 


T.  H.  HILLS,  F.O.S.,  London. 
J.  WILLLA.MS,  F.C.S.,  London. 


R.  REYNOLDS,  F.C.S.,  Leeds. 
F.  M.  RIMMINGTON,  Bradford- 


treasurer. 

G.  F.  SCHACHT,  F.C.S.,  Clifton,  Bristol. 

(3zmxdX  .Secretaries. 

Pbop.  ATTFIELD,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square,  London,  W.C. 
F.  BADEN  BENGER,  1,  Market  Place,  Manchester. 


Hocal  ^ecretarg, 

R.  PARKINSON,  Ph.D.,  Bradford. 

lEtJitor  of  ti)e  ^Transactions, 

Pbof.  ATTFIELD. 

(Bi'^tx  fHembcrs  of  t^z  lExecutibe  Committee— 1872.3. 


Assistant  .Secretary. 

■JOHN  MOSS,  F.G.S. 

lEtiitor  of  tire  gear=1$oo]k. 

C.  H.  WOOD,  F.C.S. 


M.  Cakteighe,  F.C.S.,  London. 
T.  B.  Geoves,  F.C.S.,  Weymouth. 
F.  Stjttow,  F.C.S.,  Norwich. 
C.  Ekin,  F.C.S.   Bath. 
T,  Gbeekish,  F.C.S.,  London. 


W.  D.  Savage,  Brighton. 
C.  Umxet,  F.C.S.,  London. 
F.  0.  Clatto]^,  Birminghanu 
M.  RoGEKSoir,  Bradford. 


"F.  Bbi-i,. 
B.  Blackbtjeit. 

W.  COCKSHOTT. 

E.  HandfcSsth. 
T.  Habkisok. 
J.  Hick. 


^utiitors. 

T.  A,  DREW.     J.  HICK. 

Hocal  Committee  for  iSratifortr. 

W.  Newsholme. 
R.  Pabkinson". 
J.  Priestley. 
F.  M.  RiMMiK&Toir. 

HeBBEBT  G.  RoGEESOIf. 
M.  ROQEESOS. 


S.  Stawiit. 

J.    SiLSOW. 

J.  Tankabd. 
J.  Waikeb. 
W.  West. 
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The  sittings  of  the  Conference  were  held  in  the  Lecture  Hall  of  the  Church 
of  England  Literary  Listitute,  on  Tuesday  and  Wednesday,  September  16th 
and  17th,  Commencing  at  Ten  a.m.  each  day. 

Monday,  Septemher  15th. 

The  EXECUTIVE  COMMITTEE  met  according  to  notices  from  the  Se- 
cretaries. 

Tuesday,  September  16th. 

The  CONFEEENCE  met  at  10  o'clock,  a.m.,  adjourning  at  12.30  p.m. ;  and 
at  2  o'clock  p.m.,  adjomrning  at  4.30  p.m. 

NOTICE. — Every  Member  and  other  visitor  is  requested  to  write  his  name 
and  address  in  the  Door-keeper's  Book.     One  entry  each  year  is  sufficient. 

#rtrtr  oi  p[5usm^ss: 

Election  of  Members. 
Beport  of  Executive  Committee. 
Financial-  Statement. 
Reception  of  Delegates. 
President's  Address. 

PAPERS. 

1.  Unusually  Large  Doses  in  Prescriptions  :  should  they  he  distinguished  by 
Signs,  and  by  what  Signs  ?     Mr.  B.  Hampson,  Mr.  H.  Whitfield. 

2.  Urinary  Examinations  in  General,  and  the  Tests  for  Albumen  and  Sugar  in 
Partictdar.    Mr.  L.  Siebold. 

3.  Amount  of  Calcic  Oxalate  Excreted  in  Oxaluria.     Professor  Attfield. 

4.  Amnwniaeal  Salts,  and  their  Usual  Impurities.     Alfred  Payne,  F.C.S. 

5.  Composition  of  the  Air  of  Sewers  and  Drains.     J.  J.  Nicholson,  F.C.S. 

6.  Pharmaceutical  Notes.  The  Preliminary  Examination — The  Medical  Pro- 
fession— Pharmaceutical  Titles.     Mr.  S.  R.  Atkins. 

7.  Absence  of  Morphia  in  the  Petals  of  Papaver  Rheas.     Professor  Attfield. 
•8.  Note  on  tJie  Hydration  of  Extracts.     C.  Ekin,  F.C.S. 

On  Tuesday  Evening,  at  7.30,  the  Members  of  the  Conference  dined  together 
at  the  Victoria  Hotel. 

Wednesday,  September  17tli. 

The  EXECUTIVE  COMMITTEE  met  at  9.0  a.m. 

The  CONFERENCE  met  at  10  o'clock  a.m.,  adjourning  from  12.30  p.m.,  till 
2  o'clock  p.m.  The  whole  of  the  business  of  the  Conference  was  completed  this 
day  by  about  4.30  p.m. 

NOTICE. — Every  Member  and  other  Visitor  is  requested  to  write  his  name 
and  address  in  the  Door-kce^er'g  Book.     One  entry  each  year  is  sajQlcieut. 

&[xl^tx  of  ^Uisin^ss: 

Election  of  Members. 

Beception  of  Delegates. 

Beport  of  Ooouuittee  on  Resolution  respecting  abnormal  Doses. 
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PAPERS. 

9.  Further  Experiments  on  Nepaul  Aconite^  and  on  the  Characteristics  of  the 
Aconitines.    Thomas  B.  Groves,  F.C.S. 

10.  A  New  Test  for  Morphia.    Mr.  L.  Siebolp. 

11.  New  Derivatives  from  Morphine  and  Codeine.    Professor  C.  E.  A.  Wright, 
D.Sc. 

12.  On  the  Essential  Oil  of  Orange.    Professor  C.  E.  A,  Wright,  D.Sc. 

13.  On  the  Essential  Oil  of  Nutmegs.     Professor  C,  E.  A.  Wright,  D.Sc. 

14.  Report  on  the  Purity  of  Commercial  Specimens  of  Official  Acids.    Mr.  L. 

SlEBOLD. 

15.  The  Bearings  of  Alchemy  on  Pharmacy.     Mr.  W.  D.  Savage. 

16.  Note  on  the  Presence  of  Bromine,  Iodine,  and  Silver,  in  Sea  Water.     Mr. 
G.  A.  Ketworth. 

17.  Detection  of  the  Adulterations  of  Tea.     Alfred  H.  Allen,  F.C.S. 

18.  Contributions  ta  the  History  of  Potable  Waters.    No.  11.  M.  M.  Pattisok 
MuiR,  F.E.S.E. 

19.  An  Improved  Solution  of  Kino.     Mr.  Geo.  Ellinoe. 

20.  Some  Starches  Microscopically  and  Polariseopically  considered.    Mr.  H. 
Pocklington. 

21.  Analytical  Notes  on  Rhubarb^  Turmeric,,  and  Mustard.    Mr.  W.  L.  Howie, 

mztiim  tif  ©mcers  for  1873-1874« 

Friday,  September  19th. 

An  enjoyable  excursion  to  Bolton  Woods  was  arranged  for  tLe  Members  of 
the  Conference. 

The  Local  Committee  added  to  the  Programme  the  following  tiseful 
information  for  Strangers, 


PLACES  OF  INTEREST  IN  AND  AROUND  BRADFORD, 

Mechanics^  Instittjte,  Bridge  Street,  in  wliicli  is  a  valuable  and  interesting  Art 
and  Industrial  Exhibition.  Arrangements  were  made  by  which  Members 
of  the  Conference  residing  more  than  five  miles  from  Bradford  had  free 
entrance  to  the  Exhibition  on  the  15th,  16th,  and  17th  of  September,  by 
tickets  procured  from  the  Local  Secretary  of  the  Conference,  Dr.  E.  Par- 
kinson, 8,  Sun  Bridge,  Bradford. 

Musettm  of  the  Leeds  Philosophical  Society — a  very  extensive  and  interesting 
Collection,  illustrative  of  Geology,  Natural  History,  Antiquities,  and  Modern 
Industries. 

St.  George^s  Hall,  Bridge  Street,  where  Concerts,  Public  Meetings,  etc.,  are 
he  d. 

The  Town  Hall,  Market  "Street,  a  fine  building,  just  erected  for  Corporation 
purposes. 

General  Infirmary,  Westgate  and  Lumb  Lone. 

Eye  and  Ear  Infirmary,  Hallfield  Eoad. 

Public  Free  Library,  Tyrrel  Street. 
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Peel   Park  and   Lister   Park — Public  property.     About  a  mile  from  town. 

Omnibuses  from  the  Exchange  several  times  daUy. 
Alexandra  Theatre,  Manningham  Lane. 
Undercliffe  Cemetery,  beautifully  situated  on  a  bold  eminence,  giving  a  good 

view  of  the  town  and  surrounding  neighbourhood. 
Low  Moor  Iron  Works,  three  miles  by  rail  from  Exchange  Station. 
Bowling  Iron  "Works,  one  mile  from  town. 
Saltaire,  four  miles  by  rail  from  Midland  Station.     A  town  built  by  Sir  T. 

Salt,  Bart,  for  the  residence  of  his  workpeople,  of  whom  upwards  of  4000 

are  employed  at  the  Mills. 
Bolton  Abbey  and  Grounds — Eail  to  Ilkley  (Midland  Station),  and  thence  by 

conveyance. 

KaILWAY    StATI  DNS  : — 

Midland,  bottom  of  Kirkgate,  via  Leeds  to  all  parts,  and  to  Ilkley,  Skipton, 
and  Scotland,  by  Waverley  route. 

Exchange,  near  St.  George's  Hall,  joint  station  of  the  Lancashire  and  York- 
shire and  Great  Northern  Kailways,  for  HaHfax,  Manchester,  Liverpool, 
London,  and  all  parts  on  their  hnes. 


BRITISH  PHARMACEUTICAL  CONFERENCE. 

MEETING  AT  BRADFORD,  1873. 

The  tenth  aninial  meeting  of  the  British  Pharmacentical  Conference 
•was  commenced  on  Tuesday,  September  16,  1873,  at  the  Church 
Institute,  Bradford,  under  the  presidency  of  H.  B.  Brady,  Esq. 
F.L.S.,  F.C.S.,  Newcastle-on-Tyne. 

The  Secretary  (Professor  Attfield)  read  letters  of  apology  from 
several  members  who  were  unable,  from  various  reasons,  to  attend 
the  Conference. 

Reception  of  Delegates. 

It  was  announced  that  the  following  gentlemen  were  present 
as  Delegates  from  the  respective  societies  of  which  they  were 
members  :— 

Brighton  Association  of  Pharmacy. — Mr.  W.  D.  Savage  (President). 

Bristol  Pharmaceutical  Association. — Mr.  Gr.  F.  Schacht,  F.C.S. 
(President) . 

Edinhurgh — North  British  Branch  of  the  Pharmaceutical  Society. — 
Dr.  S.  Macadam. 

Glasgow  Chemists'  and  Druggists^  Association. — Messrs.  Thomas 
Davison,  Black,  and  E.  C.  C.  Stanford. 

Halifax  Chemists'  Association. — Messrs.  W.  Dyer  and  W.  Stott. 

Leeds  Chemists'  Association. — Messrs.  Edward  Brown,  John  Day 
J.  W.  Longley,  and  Wm.  Smeeton. 

Liverpool  Chemists'  Association. — Messrs.  Joseph  Hallawell  (Hon. 
Sec),  A.  H.  Mason,  F.C.S.,  John  Shaw,  and  Robert  Sumner. 

Northampton  Chemists'  Assistants  and  Ajpjpr entices'  Association. — 
Mr.  J.  Berry. 

Nottingham  and  Notts  Chem^ists'  Association. — Messrs.  J.  H.  Atherton 
and  J.  Rayner. 

Manchester  Chemists  and  Druggists'  Association. — Messrs.  F.  Baden 
Benger  (Hon.  Sec.)  and  Louis  Siebold. 

Sunderland  Chemists'  Association. — Messrs.  J.  Harrison,  J.  J* 
Nicholson  (Hon.  Sec),  R.  Robinson  (Treasurer),  and  D.  B.  Sharp. 

The  Secretary  stated  that  the  number  of  Delegates  present  on 
this  occasion  was  larger  than  had  attended  any  former  Conference. 
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Pharmacectical  Photographic  Album. 

The  following  letter  from  the  representatives   of  the  Americaii 
Pharmaceutical  Association  was  read  hy  the  Secretary  : — 

"  To  the  British  Pharmaceutical  Conference. 

Henry  B.  Beady,  Esq.,  President. 

"  The  undersigned,  on  behalf  of  the  American  Pharmaceutical 
Association,  take  great  pleasure  in  presenting  to  the  British  Phar- 
maceutical Conference  an  album  containing  the  '  shadows  '  of  some 
of  the  officers  and  members  of  onr  Association.  May  the  fraternal 
feeling  which  has  heretofore  existed  between  these  Associations  ever 
continue,  and  the  good  work  which  has  been  accomplished  for  the 
advancement  of  the  true  interests  of  Pharmacy  and  its  collateral 
sciences  be  an  earnest  of  what  the  future  shall  show. 
With  great  respect, 

H.  W.  Lincoln, 
P.  W.  Bedford, 
James  T.  Shinn, 
LoDis  Strehl, 
^  Maurice  W.  Alexander. 
By  P.  \V.  Bedford." 


Committee 
on 
Photographic  Album- 


Professor  Attfield  said  :  You  are  aware  that  our  President  (Mr. 
Brady)  visited  America  a  short  time  since.  After  his  return  he 
collected  a  large  number  of  photographs  of  the  leading  members  of 
the  Pharmaceutical  Society  of  Great  Britain,  and  of  this  Confer- 
ence, which  he  sent  in  an  album  to  the  American  Pharmaceutical 
Association.  Since  then,  the  gentlemen  connected  with  the  Ameri- 
can Pharmaceutical  Association  have  returned  the  compliment  by 
sending  us  an  album  containing  the  photographs  of  the  most  emi- 
nent American  pharmacists.  The  album,  which  is  now  being  brought 
over  by  a  gentleman  who  is  crossing  the  Atlantic,  has,  however,  not 
reached  us  at  present. 

Mr.  J.  Williams  moved  the  following  resolution  : — 
"  That  the  thanks  of  the  British  Pharmaceutical  Conference  be 
presented  to  the  President  and  members  of  the  American  Phar- 
maceutical Association  for  the  album  which  has  been  sent  to  the 
British  Pharmaceutical  Conference  containing  the  portraits  of  the 
leading  members  of  the  American  Pharmaceutical  Association." 
The  resolution  having  been  seconded  by  Mr.  Greenish,  was  carried 
unanimously. 
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Message  of  Greeting  to  the  Meeting  of  the  American  Phar- 
maceutical ASSOCUTION  AT   RICHMOND,  VIRGINIA, 

The  President  :  It  may  be  known  to  some  present  that  at  this 
moment  the  American  Pharmaceutical  Association  is  holding  its 
meeting  in  Richmond,  Virginia.  On  a  former  occasion,  when  we 
were  holding  our  meeting  at  Liverpool,  and  the  American  Associa- 
tion were  holding  theirs  at  the  same  time  at  Baltimore,  we  forw^arded 
per  telegram  a  greeting  to  our  fellow  pharmaceutists  across  the 
Atlantic.  Is  it  your  pleasure  that  a  similar  message  should  be  for- 
warded to-day  to  Richmond  ?  It  happened  oddly  enough  on  the 
last  occasion  that  the  same  idea  had  occurred  to  the  American  Asso- 
ciation, and  that  thus  our  messages  of  mutual  greeting  crossed  each 
other  on  the  way. 

Mr.  Rimmington  moved,  and  Mr.  Hampson  seconded,  a  resolution 
to  the  effect  that  a  message  of  greeting  should  be  forwarded  from 
the  Conference  to  the  meeting  of  American  pharmacists  at  Rich- 
mond, and  the  following  telegram  was  subsequently  drawn  up  by 
the  Secretary  and  approved  by  the  meeting  : — 

From  the  President  of  the  British  Pharmaceutical  Conference,    Brad- 
ford, England, 

To  the  President  of  the  American  Pharmaceutical  Association,  Richmond^ 
Virginia. 
"  Our  members  send  to  your  members  hearty  fraternal  greetings." 

The  Election  of  New  Members. 

The  following  gentlemen  were  duly  elected  members  of  the  Con- 
ference : — Mr.  James  L.  Alexander,  of  Bathurst,  N.S.W. ;  Mr. 
Richard  Appleyard,  of  Bradford  ;  Mr.  John  Townsend  Bailey,  of 
Bradford ;  Mr.  J.  L.  Benson,  Ph.D.,  of  Leeds ;  Mr.  Montague 
Browne,  of  Melbourne,  Australia ;  Mr.  Henry  Butterworth,  of 
Bathurst,  N.S.W. ;  Mr.  Alexander  Courtenay,  of  London;  Mr.  A. 
H.  Crundall,  of  Bath ;  Mr.  Gr.  H.  Darwin,  of  Liverpool ;  Mr.  Joseph 
Farnell,  of  Bradford  ;  Mr.  H.  E.  Firman,  of  Alton  ;  Mr.  A.  W. 
Gerrard,  of  London ;  Mr.  F.  Grason,  of  Milan  ;  Mr.  Robert  Hitchin, 
of  Burnley ;  Mr.  William  Holloway,  of  Bradford  ;  Mr.  W.  Howie, 
of  Edinburgh;  Mr.  J.  T.  James,  of  London;  Mr.  J.  W.  Longley,  of 
Leeds  ;  Mr.  Frank  Midgeley,  of  Padiham  ;  Mr.  Freshfield  Reynolds, 
of  Leeds ;  Mr.  W.  H.  Rhodes,  of  Leeds  ;  Mr.  Samuel  Lloyd  Stacey, 
of  London;  Mr.  SutclifFe,  L.D.S.,  of  Bradford  ;  Mr.  H.  Swingburne, 
of  South  Molton ;  Mr.  Richard  Thomas,  of  Burnley  ;  Mr.  Hezekiah 
Thornton,  of  Bradford ;  Mr.  W.  F.  Tomlinson,  of  Leeds ;  Mr.  Wil- 
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liam  Yeitch,  of  London ;  Mr.  Joseph  Henry  Watson,  of  Leeds ;  Mr. 
E.  T.  Webster,  of  N^ewcastle-on-Tyne. 

The  Report  op  the  Executive  Committee. 

Mr.  F.  Baden  Benger  then  read  the  following  report ; — 

Your  Committee  have  met  three  times  during  the  past  year. 

On  May  7th,  1873,  the  senior  Secretary,  Professor  Attfield,  re- 
ported that  in  the  previous  September,  on  endeavouring  to  renew 
the  arrangements  for  the  issue  of  the  annual  volume,  he  found  that 
the  printers  required  an  advance  on  former  prices  of  7^  per  cent, 
for  the  greater  part  of  the  printing,  paper,  etc.,  and  eight  per  cent. 
on  the  binding.  He  had  convinced  himself  that  this  demand  was  a 
reasonable  one.  and  had  granted  it ;  and  the  Year- Book  had  been 
published  in  December.  It  contained  besides  the  400  pages  of  ab- 
stracts of  papers  on  pharmaceutical  subjects  collected  by  the  editor, 
the  names  and  addresses  of  the  2000  members  of  the  Conference,  an 
alphabetical  list  of  towns  with  the  resident  members,  and  a  complete 
report  of  the  transactions  of  the  Conference  at  the  ninth  annual 
meeting  at  Brighton.  He  further  reported  that,  in  December,  circu- 
lars had  been  issued  requesting  members  to  forward  their  subscrip- 
tions ;  a  second  and  third  application  had  in  some  cases  been  made 
in  vain,  and  at  the  suggestion  or  the  Secretary  it  was  resolved  that 
the  fifty-seven  members  whoso  subscriptions  were  three  years  in 
arrear  should  have  a  final  application  addressed  to  them,  directing 
attention  to  the  rule  respecting  defaulters,  and  stating  that  if  no 
answer  were  received  within  ten  days,  the  name  of  the  member 
applied  to  would  be  struck  off  the  roll  by  the  Executive  Committee. 

The  junior  Secretary  (Mr.  Benger),  reported  the  steps  he  had 
taken  to  ascertain  the  opinions  of  leading  members  of  the  Conference 
respecting  the  most  desirable  method  of  appropriating  the  money 
placed  at  the  disposal  of  the  Executive  Committee  by  Thomas  Hydo 
Hills,  Esq.  Many  valuable  suggestions  had  been  received,  a  sum- 
mary of  which  he  laid  before  the  Committee,  with  a  draft  of  a 
circular  including  rules  relating  to  the  application  of  the  fund.  The 
plan  proposed  was  similar  to  that  adopted  by  the  British  Association, 
which  has  for  many  years  granted  money  in  aid  of  original  resoarcb. 
After  some  slight  alteration,  it  was  resolved  "  That  tho  statement 
and  rules  now  read  be  printed  and  circulated  in  tho  manner  sug- 
gested."    The  following  is  a  copy  of  tho  circular  referred  to  : — 

"At  the  annual  meeting  held  at  Exeter  in  18G9,  Mr.  T.  H.  Hills 
presented  tho  Conference  with  tho  sum  of  fifty  guineas,  half  in  his 
own  name  and  half  in  memory  of  Jacob  Bell,  suggesting  that  ten 
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guineas  should  be  applied  for  tlie  purchase  of  books  for  the  Chemists' 
library  in  that  town.  In  subsequent  years  the  Executive  Committee 
gave  further  effect  to  Mr.  Hills'  desire  to  promote  pharmaceutical 
education,  by  presenting  the  same  value  of  books,  appropriately 
bound  and  stamped,  to  the  Chemists'  library  in  the  town  visited. 

"  Shortly  before  the  meeting  at  Brighton  last  year,  when  the  fund 
was  nearly  exhausted,  Mr.  Hills,  with  characteristic  generosity, 
added  to  his  original  gift  the  munificent  sum  of  £200  (4  Russian 
bonds  of  £50  each).  The  Executive  Committee,  after  consultation 
with  Mr.  Hills,  drew  up  a  resolution  to  the  effect  that  the  discretion- 
ary power  of  granting  a  sum  of  £10  for  books  to  any  local  associa- 
tion in  towns  where  the  Conference  had  met  be  continued  ;  that  the 
principal  sum  of  £200  be  retained  until  the  Executive  Committee 
decide  that  one  bond  of  £50  be  sold  out,  such  sale  not  to  be  repeated 
oftener  than  once  in  three  years  ;  the  Executive  Committee  for  the 
current  year  to  decide  upon  the  appropriation  of  such  income  from 
principal  and  interest,  by  granting  sums  in  aid  of  original  research, 
or  for  the  cultivation  of  pharmaceutical  science.  This  resolution 
was  carried  unanimously  at  the  Brighton  meeting. 

"The  British  Association  for  the  Advancement  of  Science  has  for 
many  years  expended  considerable  sums  in  grants  to  individuals  or 
committees  willing  to  undertake  special  work,  and  this  plan  has  re- 
sulted in  the  accomplishment  of  much  valuable  investigation.  The 
Executive  Committee  of  the  Conference  believe  that  they  will  do 
well  to  follow  such  a  successful  example  in  the  appropriation  of  the 
fund  placed  at  their  disposal.  The  sum  available  during  the  next 
three  years  will  be  about  £80 ;  they  'are  therefore  prepared  to  re- 
ceive applications  for  grants  in  aid  of  any  original  research  mem- 
bers may  desire  to  initiate  or  elaborate  on  subjects  of  permanent 
interest  and  value  in  connection  with  pharmaceutical  science.  It  is 
also  thought  that  many  published  statements  in  reference  to  phar- 
macy and  materia  medica  need  verification,  and  that  some  part  of 
the  fund  may  be  applied  to  cover  the  expense  of  repeating  experi- 
mental work,  where  corroboration  may  seem  desirable. 

"  The  Executive  Committee  will  meet  on  the  20th  of  the  present 
month,  and  again,  if  necesary,  in  June,  to  consider  any  applications 
for  grants  which  may  in  the  meantime  have  been  addressed  to  the 
Secretaries  of  the  Conference  (at  17,  Bloomsbury  Square,  London). 
The  Committee  will  also  be  glad  to  receive  suggestions  which  may 
assist  them  in  selecting  either  appropriate  subjects  for  research,  or 
a  member,  or  two  more  associated  members,  or  sub-committee,  to 
whom  such  investigations  might  be  entrusted. 
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"  Rules. 

"Applications  for  grants  in  aid  of  original  research,  or  to  defray 
tbe  cost  of  repeating  or  corroborating  important  experiments  must 
be  addressed  to  the  Executive  Committee  of  the  Pharmaceutical 
Conference  through  the  Genei^l  Secretaries  ;  such  applications  will 
then  be  considered,  and  grants  made  as  far  as  the  fund  will  allow. 

"Applicants  must  give  full  particulars  of  the  investigation  they 
are  willing  to  undertake,  and  state  their  estimate  of  the  cost. 

"  Members  or  Secretaries  of  Committees  to  whom  grants  of 
money  have  been  entrusted,  are  required  to  present  to  the  next 
annual  meeting  of  the  Conference  a  report  of  the  progress  which 
has  been  made,  and  before  such  annual  meeting  to  forward  to  the 
General  Secretaries  or  Treasurer  a  statement  of  the  sums  which 
have  been  expended,  and  the  balance  which  remains  disposable  on 
grant. 

"  In  grants  of  money  to  members  the  Conference  does  not  con- 
template the  payment  of  personal  expenses.  Grants  of  money 
sanctioned  by  the  Executive  Committee  expire  one  week  before  the 
Annual  General  Meeting,  and  the  Treasurer  is  not  authorized  after 
that  date  to  allow  any  claims  on  account  of  such  grants,  unless  they 
be  renewed  in  the  original  or  a  modified  form  by  the  Executive 
Committee. 

"  In  all  cases  where  additional  grants  of  money  are  made  for  the 
continual!  m  of  researches,  the  sum  named  is  deemed  to  include, 
as  a  part  of  the  amount,  whatever  balance  may  remain  unpaid  on 
the  former  grant  for  the  same  object. 

"  When  the  Committees  are  appointed,  *the  first  member  named  is 
regarded  as  the  Secretary,  except  there  is  a  specific  nomination, 
and  he  is  the  only  person  entitled  to  call  on  the  Treasurer  for  such 
portion  of  the  sums  granted  as  may  from  time  to  time  be  required. 

"  Professor  Attfield,  17,  Bloomsbury  Square,  W.C. 
"  Mr.  F.  Baden  Bengeb,  1,  Market  Place,  Manchester. 

''Hon,  Qm.  Sees." 

Ten  guineas  from  the  Bell  and  Hills  Fund  had  been  devoted  to 
the  purchase  of  books  for  the  Brighton  Chemists'  Association ;  the 
volumes  suitably  bound,  had  been  forwarded  in  the  name  of  the 
Committee. 

On  May  2l8t,  1878,  the  Senior  Secretary  reported  that  the  Bell 
and  Hills  Fund  Circular  had  been  sent,  accompanied  by  a  private 
letter  on  the  subject,  to  each  Member  of  the  Executive  Committee, 
to  every  member  who  had  contributed  an  original  paper  to  tbe 
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Conference,  and  to  the  respective  editors  of  the  Pharmaceutical 
Journal  and  the  Chemist  and  Druggist,  who  had  kindly  given  con- 
siderable prominence  to  the  matter.  In  answer,  no  actual  applica- 
tions for  grants  had  been  made,  but  many  suggestions  of  subjects 
for  investigation  had  been  offered  ;  amongst  others,  Mr.  Martindale 
suggested  a  thorough  investigation  of  the  plasters  of  the  Pharma- 
copoeia ;  Dr.  Wright,  that  sums  might  be  offered  to  members  who 
would  aid  in  clearing  up  questions  about  doubtful  alkaloids  ;  Mr.  A. 
H.  Allen,  for  improved  methods  of  detecting  adulterations  or  admix- 
tures of  fixed  oils  ;  Mr.  Tichborne,  for  researches  having  for  their 
object  the  improvement  of  many  of  the  official  formulae  and  the 
exclusion  of  others  ;  contributions  to  the  natural  history  of  drugs ; 
modes  of  economizing  alcohol  in  making  spirituous  preparations ; 
investigations  on  disinfectants  ;  and  papers  on  the  application  of 
physical  instruments  in  pharmacy ;  Mr.  Savage,  for  an  improved 
pill-machine  for  dispensing  purposes,  and  for  machines  for  rapidly 
and  perfectly  commingling  ingredients  for  large  and  small  pill 
masses ;  and  Mr.  Greenish,  for  a  model  compact  pharmaceutical 
laboratory.  These,  with  the  200  subjects  for  research,  given  in  the 
"  blue  list,"  a  copy  of  which  had  recently  been  sent  to  every  mem- 
ber of  the  Conference,  afforded  ample  variety,  and  if  the  cost  of 
working  out  researches  deterred  members  from  undertaking  them, 
such  members  should  at  once  apply  to  the  Committee  for  grants. 

The  question  of  increasing  the  annual  subscription  to  the  Con- 
ference was  discussed  at  this  meeting.  Professor  Attfield  pointed 
out  that  when  the  Conference  was  established,  the  founders  did  not 
entertain  any  idea  of  publishing  that  large  and  important  volume, 
"  The  Year-Book  of  Pharmacy."  After  its  publication,  finding  that 
their  small  annual  subscription  left  them,  year  after  year,  with  an 
increasing  balance  in  hand,  a  decision  was  arrived  at  to  use  up  the 
accumulated  funds  before  making  any  charge  whatever  for  the  book. 
These  funds  had  now  been  expended ;  the  cost  of  producing  the 
Year-Book  had  recently  increased,  and  the  expenditure  of  the  Con- 
ference was,  in  consequence,  somewhat  in  excess  of  its  income.  It 
had  become  necessary  for  the  Committee  to  devise  and  recommend  a 
scheme  which  would  place  the  Conference  on  a  sound  financial  basis. 

The  committee  were  of  opinion  that  the  money  value  of  the  book 
was  double  that  paid  for  it  by  members,  and  that  an  increase  in  the 
subscription  would  not  alienate  any  important  number  of  their 
supporters.  It  was  recommended  that  the  annual  meeting  should 
pass  the  following  resolution  : — "  That  the  annual  subscription  to 
the  Conference  be  in  future  7s.  Qd.  per  annum." 
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Ifc  was  announced  that  in  consequence  of  the  appointment  of 
Mr.  C.  H.  Wood,  as  Quinologist  to  the  Indian  Government,  that 
gentleman  had  intimated  the  necessity  of  shortly  placing  his 
resignation  in  the  hands  of  the  Committee,  and  the  Secretary 
was  instructed  to  issue  an  advertisement,  stating  that  the  editorship 
of  the  "  Year-Book  "  for  1874  would  be  vacant,  and  inviting  appli- 
cations from  candidates  for  the  appointment. 

A  discussion  took  place  on  the  question  whether  or  not  it  was 
desirable,  in  accordance  with  the  custom  heretofore  adopted,  of 
assembling  at  the  time  and  place  of  meeting  of  the  British  Associa- 
tion, to  go  to  Belfast  in  the  autumn  of  1874.  Letters  addressed  to 
the  Secretary,  from  prominent  members  of  the  Conference  resident 
in  Ireland  were  read,  adducing  reason  against  the  visit.  Further 
consideration  of  the  subject  was  adjourned. 

At  this  meeting  sixty-one  gentlemen  were  elected  to  member- 
ship. 

On  May  29th,  1873,  a  deputation,  consisting  of  Dr.  Whittaker 
and  Mr.  Pring,  from  the  Protective  Association  of  Licentiate 
Apothecaries  of  Ireland  met  the  Committee.  These  gentlemen 
explained  at  length  the  relative  position  of  apothecaries  and 
druggists  in  Ireland.  The  latter  class  only  dealt  in  drugs  among 
other  things,  and  did  not  dispense  prescriptions ;  and  the  apothe- 
caries, whose  position  was  identical  with  that  of  English  pharmacists 
(and  not  with  the  English  "  apothecary  ")  would  object  to  meet 
men  who  knew  little  or  nothing  of  the  subjects  likely  to  bo  dis- 
cussed at  a  meeting  of  the  British  Pharmaceutical  Conference.  The 
deputation  having  retired,  it  was  unanimously  resolved — "That 
the  Committee  having  heard  the  statement  of  Dr.  "Whittaker  and 
Mr.  Pring,  apothecaries,  of  Belfast,  regarding  the  present  un- 
settled condition  of  pharmacy  in  Ireland,  are  of  opinion  that  it 
would  not  be  expedient  for  the  Conference  to  meet  in  Belfast  in 
1874" 

Some  discussion  ensued  respecting  the  class  of  town  in  which  to 
meet  in  1874,  and  a  very  general  opinion  was  expressed  in  favour 
of  London. 

Little  need  be  added  as  to  the  prospects  and  capabilities  of  our 
Association.  Its  continued  success  and  usefulness  depend  no  less 
on  the  activity  of  individual  members  than  on  the  energy  of  its 
officers.  A  very  wide  field  of  research  is  suggested,  and  your 
Committee  earnestly  hope  that  during  the  present  year  the  progress 
of  pharmacy  in  England  may  receive  a  renewed  impetus  by  the 
exertions  of  some  of  the  2000  members  of  the  Conference. 

r  r 
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The  Treasurer  (Mr.  G.  F.  SchacTit)  read  the  financial  statement 
of  the  Association  as  follows  . — 


The   Treasurer  in  account  with  the  British  Pharmaceutical 
Conference,  1872-3. 

Dr. 
To  cash  in  hand,  June  30,  1872      . 
„  Sale  of  58  "  Year-B.ooks  "  by  PubHsher 
„  „     54  „  ,,  Secretary 

,,  Advertisements  in  *'  Year-Book,"  1871 

1872 
,,  Subscriptions  from  members     . 
,,  Balance  due  to  Treasurer  . 


£ 

8. 

d. 

.     38  14 

1 

.     14 

10 

0 

.     15 

16 

8 

.     16 

9 

0 

.     78 

6 

0 

.  470 

19 

9 

.      4 

5 

4 

£639 

0  10 

Gr. 
By  Expenses  connected  with  "Year-Book' 
Butler  and  Tanner  for  Printing, 


Binding,  and  Banding       .        £358     5 

3 

Salary  to  Editor   .... 

100    0 

0 

J.  and  A.  Churchill,  25  per  cent. 

commission  on  advertisements . 

23  13 

9 

Advertising  Year-Book  . 

2     8 

0 

Foreign  Journals  (Nutt) 

5  13 

0 

„       (Skeet)       .        . 

1    4 

0 



-491 

4 

a 

„  General  Printing — 

Butler  and  Tanner 

5  17 

6 

>»              >>              ... 

4     6 

6 

Taylor  and  Co 

11  19 

0 

Programmes     and    Circulars     at 

Brighton 

2  16 

a 

Stevens  and  Eichardson 

0    7 

6 

—  25 

6 

ft 

„  Directing  Circulars  and  Envelopes     . 

. 

.      3 

18 

3 

„  Assistant-Secretary's    Salary    and    Expenses 

at 

Brighton 

. 

.     30 

0 

0 

„  Postage 

. 

.    82 

11 

7i 

,,  Commission  on  Stamps  at  Post-office 

. 

.       0 

15 

9 

„  Sundries 

.       5 

4 

8i 

£639 

0  10 

1873. 
June  30. 


Postage  Stamps  in  hand 


3     8     1, 
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Bell  and  Hills  Lihrary  Fund. 

Dr. 

To  Cash  in  hand,  June  30,  1872      .        .         .  .     21     0    0 

,,  Dividends  on  Russian  Bonds,  September  and 

March ,      9  15    8 


30  15     8 


Cr. 


By  Grant  of  Books  to  Brighton      .        .        .        .     10  10    0 
„  Balance .     20    5    8 

£30  15     8 

Examined  and  found,  correct, 
Thomas  A.  Brew 


^  Auditors. 
Joseph  Hick.        ) 

Having  read  the  report,  Mr.  Schacht  said :  The  result  of  tlie 
report  shows  that  the  expenses  of  the  Association  are  in  excess  of 
its  income,  and  in  order  to  meet  the  deficiency  I  beg  to  move  that 
the  resoUition  recommended  in  the  report  to  the  effect  that  the 
subscription  to  the  Conference  in  future  be  7s.  6d.  be  adopted. 

Mr.  Hampson  seconded  the  resolution,  which  was  carried  unani- 
mously. 

Mr.  M.  RoGERSON,  in  moving  that  the  report  of  the  Treasurer  be 
received  and  adopted,  said  :  The  report  seems  generally  to  be  very 
satisfactory,  but  I  am  sorry  to  hear  that  the  financial  position  of  the 
Association  is  not  so  good  as  it  deserves  to  be.  I  have  no  doubt, 
however,  that  as  the  Association  advances  in  usefulness  any  defi- 
ciency in  its  income  will  be  soon  made  good. 

Mr.  Bell  having  seconded  the  resolution,  it  was  carried  unani- 
mously. 

The  President's  Inauguhal  Address. 

The  President  then  proceeded  to  deKver  his  inaugural  address,  as 
follows : — 

Gentlemen, — The  duty  which  devolves  upon  your  President  to 
open  the  proceedings  of  the  Conference  by  a  few  introductory 
remarks, — an  "address"  as  your  Secretaries  are  accustomed  to  say, — 
need  not,  on  the  present  occasion,  detain  you  long  from  the  more 
important  business  which  you  are  assembled  to  transact.  At  the 
same  time,  wo  may  remember  that  our  present  meeting  in  Bradford 
completes  the  first  decade  in  the  history  of  the  Conference,  and 
this  fact  suggests  retrospective  thoughts  which  may  well  for  a 
moment    occupy    our    consideration,    and     important    question p 
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which  may  rightly  claim  some  preliminary  attention— thoughts  as 
to  the  progress  of  pharmacy  during  the  ten  years'  interval, 
questions  as  to  the  objects  sought  by  the  founders  of  the  Confer- 
ence, and  the  success  or  failure  which  has  attended  its  labours.  It  is 
fortunate  that  we  can  look  back  with  few  regrets,  and  that  the 
.record  of  our  past  is  one  which  has  no  dark  chapter. 

It  is  now  many  years  since  our  worthy  Treasurer  urged  the 
desirability  of  a  periodical  gathering  of  pharmaceutists  out  of 
London,  and  though  the  precise  course  he  proposed  for  effecting  the 
object  failed  to  evoke  a  practical  response,  it  was  founded  on  that 
principle  of  decentrahzation  which  is  the  almost  essential  basis  of 
any  scheme  for  the  spread  and  advancement  of  knowledge  and  for  the 
encouragement  of  united  action  amongst  the  members  of  a  scattered 
ibody.  His  idea  was  allowed  to  slumber,  but  was  too  good  to  perish, 
•and  ere  long  it  reappeared  in  a  new  form,  recast  and  rehabilitated, 
,at  the  hands  of  your  late  Secretary.  Early  in  1863  a  suggestion 
appeared,  bearing  Mr.  Reynolds'  name,  that  the  pharmaceutists 
who  were  accustomed  to  attend  the  meetings  of  the  British  Associa- 
tion should  assemble  at  the  then  forthcoming  meeting  in  ISTewcastle- 
upon-Tyne,  with  all  others  who  inclined  to  join  them,  to  consider  the 
desirability  of  an  annual  Conference  to  discuss  subjects  connected 
with  pharmacy. 

The  energetic  co-operation  of  Dr.  Atfcfield  from  the  very  first,  and 
the  hearty  concurrence  of  a  number  of  our  present  members, 
notably  of  Mr.  Deane  and  Professor  Bentley,  ensured  even  at  the 
commencement  a  modicum  of  success.  It  never  occurred  to  the 
one-and-twenty  gentlemen  who  met  as  proposed  on  the  2nd  of 
September  in  that  year  that  the  number  who  had  responded  to  the 
invitation  was  a  small  one,  if  taken  to  represent  British  pharmacy, 
nor  did  it  prevent  them  from  adopting  a  constitution  founded  on 
the  very  widest  basis.  When,  a  year  later,  the  new  society  held  its 
first  meeting  at  Bath,  and  the  twenty  had  become  two  hundred,  a 
success  unthought  of  was  reached.  Already  political  differences 
were  dividing  pharmacists  into  two  sections,  and  the  value  of  a 
common  meeting-ground,  undisturbed  by  party  strife,  was  apparent 
to  all ;  and  in  the  years  that  followed,  the  association  and  friendly 
intercourse  of  men  of  every  shade  of  opinion  at  our  annual  gatherings 
was  one  of  the  most  potent  agencies  in  removing  the  jealousies  which 
obstructed  pharmaceutical  legislation ;  nor  is  it  too  much  to  say 
that  to  the  good  offices  of  the  Conference  in  this  respect  we  owe  the 
conditions  under  which  alone  the  passing  of  the  Pharmacy  Act  of 
1868  was  possible. 
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In  1865  Birmingham  welcomed  us,  a  still  advancing  body,  and 
onr  meeting  in  the  following  summer  at  Nottingham  is  still  fresh  in 
remembrance,  partly  on  account  of  the  exhibition  of  objects  of  phar- 
maceutical and  general  scientific  interest  held  in  connection  with  it, 
the  organization  of  which  was  due  to  the  energy  of  Mr.  Atherton 
and  his  colleagues,  but  not  less  from  the  admirable  exposition  of 
pharmaceutical  ethics  which  was  presented  on  that  occasion  by  our 
able  colleague  Mr.  Ince — the  first  recognition  that  to  pharmaceutists, 
in  their  relation  to  each  other  or  to  society  at  large,  pertained  any 
specialized  system  of  morality  that  could  be  appealed  to  as  a  standard 
of  right. 

In  1867  Dundee  asserted  that  Scotland  shared  with  England  a 
zeal  for  scientific  advancement  which  only  needed  an  opportunity  to 
display  itself ;  and  the  subsequent  success  of  the  meetings  at  Norwich 
in  the  east  and  Exeter  in  the  west,  brought  fresh  proof  that  distance 
from  populous  centres  scarcely  affected  the  spirit  of  their  meetings  or 
the  fulness  of  their  attendance.  These  gatherings,  indeed,  were  remark- 
able for  nothing  so  much  as  their  uniformly  satisfactory  character. 
Liverpool  followed  with  a  yet  larger  assemblage  of  members,  and 
the  proceedings  of  1870  were  chronicled  in  our  first  "Year  Book  of 
Pharmacy."  Edinburgh  then  confirmed  all  the  favourable  opinions 
of  Scottish  interest  and  welcome,  the  foundation  of  which  had  been 
laid  at  Dundee. 

Our  meeting  at  Brighton  last  year  is  still  fresh  in  your  minds. 
Science  for  once  scarcely  had  its  fair  share  of  attention,  but  gave 
way,  perforce,  to  the  pressing,  and  at  the  time  irrepressible,  question. 
of  "provincial  education."  Though  it  cannot  be  said  that  any 
definite  solution  of  the  much-vexed  problem  was  the  result,  it  is 
hardly  possible  to  regret  the  time  spent  over  a  discussion  that  did 
such  good  service  in  ripening  opinion  on  a  new  aitd  many-sided 
sabject. 

Such,  then,  has  been  the  course  of  our  Association,  and  if  you  ask 
rae  what  there  is  to  show  of  results,  I  may  point  to  the  organization 
which  renders  possible  such  a  meeting  as  we  have  hero  to-day  as  of 
itself  no  unworthy  object  to  have  worked  for — to  the  scientific  and 
ethical  value  of  the  papers  which  have  been  presented  in  past  years, 
and  the  discussions  which  have  taken  place  upon  them — or  to  the 
"Year- Book  of  Pharmacy,"  of  which  the  fourth  volume  will  erehnig 
bo  in  your  possession,  and  I  say  that  any  of  these  would  by  itself  bo 
reason  enough  for  the  pasf,^aad  promise  for  the  fature,  of  the  Con- 
ference. 

The  ten  years  of  its  lifetime  have  been  fruitful  in  external  changes, 
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modifying  in  many  respects  the  relation  of  the  Conference  to  general 
pharmacy.  By  far  the  most  important  of  these  have  arisen  out  of 
the  Pharmacy  Act  of  1868,  the  gathering  thereby  into  one  compact 
body  of  all  -who  had  any  claim  to  be  called  pharmacists,  and  their 
separation  by  the  hard  line  of  registration  from  that  large  class  of 
general  dealers  who,  to  the  detriment  of  pharmacy  and  to  the  danger 
of  the  public,  added  a  trade  in  medicines  to  their  more  miscellaneous 
calling.  That  the  full  effect  of  so  radical  a  change  is  not  yet  apparent 
we  all  know,  but  every  year  gives  fresh  evidence  of  its  salutary 
working. 

There  are  few  topics  that  have  claimed  so  large  a  share  of  attention, 
or  that  have  been  discussed  with  the  same  earnestness,  as  the  possi- 
bility of  a  general  fusion  of  pharmacopoeias,  and  there  can  hardly  be 
one  of  greater  importance  to  those  who  are  liable  at  all  times  to  be 
called  upon  to  prepare  the  compounds  of  any  of  the  very  numerous 
existing  codes.  The  spread  of  commercial  enterprise  and  the  yearly 
increasing  disposition  to  travel  in  foreign  countries  for  pleasure  or 
gain  are  rapidly  softening  national  boundaries,  and  some  recognized 
system  in  medical  formulee  must  become  more  and  more  an  interna- 
tional question  of  the  same  sort  as  the  simplification  of  coinage  or 
the  adoption  of  common  standards  of  weight  and  measurement.  It 
is  not  to  be  expected  that  the  dream  of  the  dispenser — b,  universal 
pharmacopoeia— can  be  brought  about  per  saltum,  the  matter  is  too 
complicated  to  be  settled  in  such  a  way  ;  but  it  is  no  small  thing  to 
be  able  to  record  that  in  the  short  lifetime  of  the  Conference  two 
great  steps  have  been  taken  towards  the  desired  end. 

In  1864,  the  three  pharmacopoeias  of  the  United  Kingdom,  namely, 
those  of  London,  Edinburgh,  and  Dublin,  were  merged  into  one 
volume  under  the  authority  vested  in  the  General  Medical  Council. 
The  representatives  of  each  of  the  colleges  had  to  surrender  a  good 
deal,  but  concessions  which  looked  serious  at  first  have  caused  com- 
paratively little  inconvenience  in  practice ;  so  little,  that  it  seems 
wonderful  in  looking  back  that  the  same  work  was  not  accomplished 
many  years  earlier.  The  resulting  volume  was  in  many  ways  faulty, 
as  indeed,  it  could  hardly  fail  to  be,  but  the  principle  was  adopted, 
and  the  issue  of  a  new  edition,  three  years  later,  was  a  matter  of 
routine  not  one  of  debate.  The  co-operation  of  two  gentlemen  dis- 
tinguished in  pharmacy,  Professor  Redwood  and  the  late  Mr. 
Warington,  in  the  compilation  of  the  edition  of  1867,  led  to  the 
production  of  a  volume  which  might  be  compared  without  disadvan- 
tage with  any  pharmacopoeia  then  existing. 

Another  step,  at  least  as  great,  in  the  same  direction  has  been 
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more  recently  taken  in  the  issue  of  tlie  Pharmacopoeia  Germanica. 
Until  a  comparatively  recent  period  not  less  than  nine  pharmacopoeias 
were  in  force  in  the  area  comprised  in  the  present  German  Empire, 
namely,  those  of  Prussia,  Hanover,  Saxony,  Hesse,  Hamburg, 
Schleswick-Holstein,  Baden,  Wiirtemberg,  and  Bavaria.  In  the 
year  1861,  a  joint  voluntary  commission  was  appointed,  at  the 
instance  of  the  pharmaceutical  associations  of  ISTorthern  Germany, 
Southern  Germany,  and  Austria,  to  consider  the  questions  arising 
out  of  this  complicated  state  of  things,  and  if  possible  to  compile  a 
general  pharmacopoeia  for  German-speaking  nations.  The  com- 
mission was  composed  of  men  of  highest  standing  in  the  pharma- 
ceutical sciences,  and  it  succeeded  in  producing  in  1865  the  first 
"  Pharmacopoea  Germaniae."  In  its  original  form  this  was  not 
accepted  by  any  of  the  German  States,  but  in  1867  an  amended 
edition  was  published,  which  was  eventually  adopted  by  the  kingdom 
of  Saxony,  and  what  is  much  more  important,  served  as  a  basis  for 
the  "  Pharmacopoea  Germanica,"  of  1872,  which  is  now  the  authorized 
codex  for  the  whole  German  Empire.  The  only  regret  is  that 
Austria  was  not  concerned  in  the  latter  work,  and  is  thereby  shut 
o-ut  for  the  present  from  the  benefit  of  uniformity. 

Differences  in  climate,  in  national  habits,  in  natural  productions, 
and  many  other  external  circumstances,  make  it  almost  hopeless  to 
look  for  one  code  of  universal  application,  but  that  the  British  and 
German  pharmacopoeias  now  cover  the  ground  that  nine  years  tigo 
was  occupied  by  at  least  a  dozen  dissimilar  works,  is  a  fair  subject 
for  congratulation.  What  the  next  advance  may  be  it  is  not  easy 
to  guess.  There  are  a  large  number  of  substances  in  general  use  as 
medicines  in  almost  every  civilized  country,  and  officinal  in  almost 
every  pharmacopceia ;  and  if  the  strengths  of  the  preparations  of  such 
as  are  common  to  all  were  rendered  uniform,  one  of  the  greatest 
causes  of  discrepancy  in  dispensing  would  be  provided  against. 
There  would  probably  be  no  insuperable  difficulty  even  now  in 
unifying  the  recognized  medicinal  formuloB  of  Great  Britain  and  the 
United  States,  and  it  would  be  worth  a  strong  effort  and  some 
mutual  concession  to  reduce  to  one  standard  the  pharmacopcoias  of 
two  great  nations  speaking  the  same  language  and  otherwise  closely 
connected. 

The  same  period  of  about  ten  years — wo  will  not  draw  the  line 
very  strictly — has  been  very  fruitful  in  the  introduction  of  now 
remedial  agents.  Some  of  them  experienoe  has  shown  to  be  valuable 
additions  to  the  materia  medioa,  a  larger  number  have  been  found  to 
have  a  limited  application  and  to  present  no  general  superiority  to 
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older  and  well-known  medicines,  whilst  others  again  have  proved  to 
be  altogether  valueless,  their  recommendation  having  been  based  on 
supposed  proi)erties  to  which  they  had  no  claim. 

Of  the  first  series,  hydrate  of  chloral  is  a  prominent  example,  a 
substance  first  introduced  to  us  by  Mr.  Hanbury,  who  presented  to 
the  Exeter  meeting  of  the  Conference  an  abstract  of  the  original 
paper  read  by  Dr.  Liebreich  before  the  Berlin  Chemical  Society. 
The  specimen  of  chloral  hydrate  exhibited  on  that  occasion  was 
regarded  as  a  chemical  curiosity,  and  there  could  be  little  idea  that 
within  so  short  a  time  it  was  to  become  an  article  of  commerce  on 
so  enormous  a  scale.  To  dwell  upon  a  substance  now  so  familiar  to 
all  would  be  waste  of  time. 

The  modem  germ  theory  and  the  views  of  advanced  biologists  as 
to  the  invariable  presence  in  the  air  and  in  water  of  bodies  capable, 
under  favourable  conditions,  of  infinite  reproduction,  becoming 
thereby  a  fertile  source  of  disease,  has  in  the  hands  of  Professor 
Lister  caused  a  revolution  in  surgery,  and  carbolic  acid,  which  a 
little  time  ago  was  scarcely  thought  of,  except  perhaps  as  a  substitute 
for  creasote,  has  in  consequence  become  one  of  the  most  important 
bodies  with  which  the  pharmaceutist  has  to  do.  Solutions  of  other 
substances,  such  as  chloride  of  zinc  and  boracic  acid,  have  been 
employed  with  more  or  less  success  for  the  same  purposes;  but  it  is 
with  carbolic  acid,  or  the  mixed  carbolic  and  cresylic  products  of 
the  distillation  of  coal-tar,  that  antiseptic  treatment  in  medicine  and 
surgery  is  more  especially  connected.  It  may  possibly  still  be 
deemed  an  open  question,  how  far  the  preference  for  the  crystalline 
carbolic  acid  over  the  fluid  product  containing  the  cresyl  derivative 
has  any  solid  basis.  We,  as  pharmaceutists,  are  too  apt  to  forget 
that  the  term  "  acid,"  as  applied  to  this  substance,  is  to  some  extent 
a  misnomer;  that,  chemically  speaking,  carbolic  acid  is  the  alcohol 
of  the  phenyl  series, — ^its  solvent,  or  as  we  say  its  corrosive, 
properties,  rather  than  its  strict  chemical  relation,  having  given  rise 
to  its  name.  On  this  fact  the  somewhat  uncertain  nature  and 
instability  of  many  of  its  so-called  salts  in  great  measure  depend. 

In  the  same  category,  in  point  of  importance,  may  be  placed  the 
extended  employment  of  phosphates  in  medicine  in  place  of  salts 
containing  vegetable  or  mineral  acids.  This  has  given  rise  to  the 
introduction  of  a  long  series  of  syrups  prepared  from  various 
phosphates  dissolved  in  excess  of  phosphoric  acid.  In  most  of  them 
iron  is  a  prominent  ingredient,  but  we  have  also  calcium,  sodium, 
potassium,  nickel,  and  manganese  amongst  metallic  bases,  and  in 
addition  certain  alkaloids,  notably  quinia  and  strychnia,  presenting 
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altogether  an  almost  endless  diversity  of  combination.  Other 
phosphorus  oxides,  such  as  pyrophosphoric  and  hypophosphorous 
acid,  have  shared  with  phosphoric  the  favour  of  the  medical  pro- 
fession ;  and  recently,  the  direct  combinations  of  phosphorus  w^ith 
metals,  e.g.,  phosphides  of  zinc  or  iron,  have  been  called  into  vogue, 
and  the  dispenser  has  had  his  wits  further  perplexed  with  fancy 
modes  of  administration  of  phosphorus  itself  in  pills,  capsules,  oil, 
or  ethereal  tincture. 

Whilst  the  introduction  of  chloral,  the  employment  of  carbolic 
acid  in  the  antiseptic  treatment  of  disease,  and  the  development  of 
the  use  of  salts  with  one  or  other  of  the  phosphorus  oxides  as  an  acid, 
mark  the  most  salient  changes  in  medical  practice  as  affecting  the 
duties  of  the  pharmaceutist  during  the  past  decade,  many  other  new 
remedies  have  established  themselves  more  or  less  securely  in  public 
favour,  A  considerable  proportion  of  them  we  owe  to  America,  for 
example,  Podophyllin,  Leptandrin,  Prunus  Virginiana,  Actaea  race- 
mosa,  and  Veratrum  viride. 

But  we  are  possibly  too  apt  to  search  at  a  distance  for  medica- 
ments, to  the  neglect  of  many  within  easy  reach  of  our  own  doors. 
I  suppose  it  was  always  so,  for  did  not  Gerarde  write  thus  of  the 
virtues  of  golden  rod  two  or  three  centuries  ago  : — 

"  It  hath  in  times  past  been  had  in  greater  estimation  and  regard 
than  in  these  dayes  :  for  in  my  remembrance  I  have  knowne  the 
dry  herbe  which  came  from  beyond  the  sea  sold  in  Bucklers  Bury, 
in  London,  for  halfe  a  crowne  an  ounce.  But  since  it  was  found  in 
Hampstead  wood,  euen  as  it  were  at  our  townes  end,  no  man  will 
give  halfe  a  crowne  for  an  hundredweight  of  it :  which  plainly 
setteth  forth  our  inconstancie  and  sudden  mutabilitie,  esteeming  no 
longer  of  anything,  how  pretious  soeuer  it  be,  than  whilst  it  is 
strange  and  rare.  This  verifieth  our  English  prouerbe,  Far  fetcht 
and  deare  bought  is  best  for  ladies."* 

Professor  Christison  corrected  this  tendency  in  one  remarkable 
instance  by  the  re-introduction  of  our  common  male  fern  (Aapldium 
Filix-mas),  in  place  of  the  foreign  remedies  for  tape-worm  which 
were  so  popular  a  few  years  ago ;  and  it  would  be  easy  to  point  to 
many  other  indigenous  plants  that  have  more  recently  received  the 
testimony  of  medical  authority  in  their  favour.  For  example,  the 
rhizome  of  the  bog-bean  (Menyanthea  trifoliata)  has  been  stated  to 
be  in  many  respects  superior  to  the  root  of  its  ally,  the  oflicinal 
gentian,  and  the  dried  leaves   of  the   common   raspberry  (liulus 

*  Qerarde,  1683  ed.,  p.  480. 
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Idasus)^  used  in  some  parts  of  the  country  in  domestic  practice  in 
place  of  ergot,  yield  by  no  means  the  inert  infusion  that  might  be 
expected.  The  use  of  the  expressed  juice  of  the  common  periwinkle 
(Vinca  mmor)  in  uterine  "hsBmorrhage,  of  the  rhizome  of  the  couch- 
grass  (Triticum  repens)  in  irritable  bladder,  of  the  red  clover 
{Trifolmm  i^ratense)  in  hay  fever,  of  one  of  our  brown  seaweeds 
(Fucus  vesiculosus)  in  obesity,  of  a  species  of  bed  straw  (Oaliwn 
aparine)  in  some  cutaneous  affections,  of  the  rhizome  of  the  burdock 
(Lappa  minor)  in  syphilitic  eruptions,  have  all  given  results  that,  if 
not  sufficient  to  establish  the  claims  made  for  them,  at  least  show  a 
prima  facie  case  in  their  favour.  The  last  named  is  but  one  instance 
out  of  several  in  which  an  indigenous  British  plant  is  officinal  in  the 
United  States'  Pharmacopoeia  and  not  in  our  own.  A  Russian 
physiologist  recently  observed  that  the  alcoholic  extract  of  our 
common  hound's-tongue  (Cynoglossimi  officinale)  had  all  the  properties 
of  curare;  and  though  a  series  of  experiments  made  a  year  or  two  ago, 
in  conjunction  with  my  friend  Professor  M.  Foster,  by  no  means 
confirmed  the  statement,  they  showed  that  the  plant  had  never- 
theless certain  very  peculiar  eflPects  on  the  nervous  system,  which 
further  research  might  utilize.  I  name  these  but  as  examples  of  a 
large  number  that  might  be  selected  from  our  native  flora. 

Few  subjects  have  been  so  frequently  before  pharmaceutical 
readers  during  the  past  ten  or  fifteen  years  as  the  efi"orts  of  the 
governments  of  Holland  and  Great  Britain  to  introduce  the  various 
species  of  Cinchona  into  their  respective  colonies.  It  would  be 
hardly  possible  to  overrate  the  importance  of  the  enterprise,  and  it 
is  one  that  interests  alike  the  pharmaceutist,  the  botanist,  and  the 
votary  of  economic  science.  The  records  of  progress  which  have 
been  made  public  are  so  scattered  and  unconnected,  the  opinions  and 
reports  so  conflicting,  that  it  has  been  difficult  for  the  general 
reader  to  retain  the  thread  of  the  story,  or  to  arrive  at  any  very 
clear  estimate  of  the  present  position  and  prospects  of  the  under- 
taking. The  earliest  steps  in  this  great  experiment  in  acclimati- 
zation date  back  to  a  period  before  that  which  we  have  had  under 
review,  but  so  far  as  results  are  concerned,  the  subject  is  one  which 
pertains  essentially  to  the  past  few  years,  and  I  propose  to  place 
before  you,  in  as  few  words  as  may  be,  and  unencumbered  by  the 
controversial  matter  with  which  its  literature  abounds,  an  outline 
of  the  beginning  of  the  enterprise  and  of  its  present  practical 
aspect. 

The  initiative  in    Cinchona  cultivation  was   taken,  as  you  well 
know,  by  the  Dutch  government,  whose  efforts  were  directed  to  its 
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introduction  into  the  island  of  Java.  The  first  Cinchona  trees 
which  were  sent  out  to  that  colony  were  a  few  specimens  of  C. 
Calisaya*  raised  from  seeds  collected  by  M.  Weddell  in  Bolivia,  and 
forwarded  by  a  firm  of  nurserymen  in  Paris  in  exchange  for  rare 
Javan  plants.  In  the  same  year,  1852,  the  Dutch  government  were 
induced  to  send  M.  Hasskarl,  a  gentleman  previously  attached  to  the 
Botanic  Gardens  at  Buitzenorg,  on  a  mission  to  South  Am<3rica,  for 
the  purpose  of  collecting  plants  and  seeds.  During  the  two  years 
following  M.  Hasskarl  pursued  his  labours,  and  succeeded  in 
forwarding  consignments  from  some  parts  of  Peru,  the  Cinchona 
districts  of  Bolivia  being  for  the  most  part  closed  against  him  ;  and 
his  efforts  were  supplemented  as  to  the  New  Granada  species  by 
the  assistance  of  Dr.  Karsten.  The  resulting  collections  were  sent 
in  part  direct  to  Java,  and  the  remainder  to  Amsterdam  for  re- 
shipment.  I  need  not  dwell  on  the  mishaps  and  disappointments 
inevitable  in  so  new  and  diflB.culb  an  enterprise, — it  is  sufficient  to 
note  that  within  three  or  four  years,  that  is  by  the  middle  of  1856, 
upwards  of  250  plants  almost  exclusively  of  two  species,  G.  Fahudiana 
and  G.  Galisaya,  were  flourishing  in  the  Java  plantation  as  the  out- 
come of  the  expedition.  In  the  same  year,  with  wise  forethought, 
an  accomplished  chemist,  Dr.  De  Vrij,  was  sent  out  to  conduct 
chemical  observations  on  the  growing  barks. 

We  may  pass  over  the  long  series  of  troubles  that  attended  the 
early  efforts  of  those  in  charge  of  the  trees — the  ravages  of  insects, 
the  destruction  of  young  plants  by  rats,  the  devastation  committed 
by  wild  cattle  and  rhinoceroses,  and,  above  all,  the  difficulties  de- 
pendent on  climate,  which  eventually  necessitated  the  transplanta- 
tion of  nearly  the  whole  of  the  trees  from  the  locality  first  chosen, 
on  the  north  side  of  the  mountain  range,  to  one  with  a  southern 
aspect.  We  will  pass  on,  I  say,  to  the  year  18G3,  and  we  shall  find 
that  the  total  number  of  Cinchona  trees  in  Java  was  then  1,151,810. 
Of  these,  about  99  per  cent,  were  of  the  species  known  as  G.  Fahu- 
diana,  the  remainder  comprising  about  12,000  of  G.  Galisaya  and 
trifling  numbers  of  four  other  species.  This  proportion  was  unfor- 
tunate, for  the  bark  of  G.  Fahudiana  was  found  to  be  deficient  in 
alkaloids,  and  therefore  supposed  to  bo  valueless  ;  and  by  decrees 
dated  1862  and  18G4,  its  further  culture  was  ordered  to  bo  forth- 
with stopped. 

*  My  friend,  J.  E.  Howard,  F.L.S.,  to  whose  kind  revision  Bubsequeut  para- 
graphs owe  any  scientifio  value  they  possess,  tells  mc  that,  accurately  speaking, 
these  were  C.  Calisaya,  var.  Josephiana. 
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We  may  now  turn  to  the  steps  taken  by  the  British  Government 
in  the  same  direction. 

Dr.  Ainsley,  in  his  work  on  Materia  Medica,  was  perhaps  the  first 
to  suggest  the  idea  of  the  acclimatization  of  the  Cinchona  in  India  ; 
and,  as  early  as  1839,  Dr.  Forbes  Royle  especially  indicated  the 
l^eilgherry  and  Silhet  Mountains  as  eligible  for  the  experiment. 
Appeals  were  subsequently  made  to  the  East  India  Company  by 
Mr.  Grant  and  Dr.  Falconar,  with  the  object  of  inducing  them  to 
take  up  the  matter,  and  in  1852  instructions  were  sent  to  the  British 
consular  agents  in  §outh  America  to  endeavour  to  procure  seeds  of 
the  various  species,  but  without  much  real  effect.  Dr.  Royle,  as 
Reporter  on  the  Products  of  India,  continued  to  urge  the  subject  on 
the  attention  of  Government  up  to  the  time  of  his  death ;  and 
eventually,  in  1859,  at  the  instance  of  his  successor  in  office.  Dr. 
Forbes  Watson,  the  services  of  Mr.  Clements  R.  Markham  were 
called  into  request  by  the  home  authorities. 

'  Mr.  Markham  proposed  a  fourfold  expedition  to  South  America, 
and  his  scheme  was  at  last  sanctioned  by  the  Secretary  of  State  for 
India,  and  ordered  to  be  carried  out.  The  first  portion  of  the  expe- 
dition was  directed  to  Bolivia  and  Caravaya,  the  region  of  Cinchona 
Galisaya  and  G.  micrantha  (var.  Boliviano).  Secondly,  Huanuco 
and  Huamalies  were  to  be  searched  for  G.  nitida  and  G.  glandulifera. 
Thirdly,  Cuenca  and  Loxa  in  the  Republic  of  Ecuador,  for  G.  Gha- 
huarguera,  G.  Uritusmga,  and  G.  Gondatninea ;  and  lastly,  New 
Granada,  as  the  habitat  of  G.  Pltayo  and  G.  lancifolia.  Mr.  Prit- 
chett  and  Mr.  Spruce  were  appointed  coadjutors  to  Mr.  Markham, 
and  the  expeditions  set  ont  in  1859,  the  latter  gentleman  proceeding 
to  the  northern  part  of  Bolivia,  the  district  of  the  yellow  barks  ; 
Mr.  Spruce  to  the  mountain  region  of  Chimborazo,  in  quest  of  red 
cinchonas ;  Mr.  Pritchett  taking  the  grey  bark  forests  of  Huanuco, 
in  the  north  of  Peru.  The  perils  encountered  by  these  travellers, 
the  hardships  they  endured,  the  disappointments  they  suffered,  form 
a  chapter  in  the  history  of  travel.  But  illness  and  privation,  bad 
roads,  and  even  native  jealousies,  left  unafifected  the  general  success 
of  the  expedition ;  and  though,  unfortunately,  the  plants  collected  at 
great  risk  by  Mr.  Markham,  including  many  of  the  best  species  of 
Bolivia,  perished  in  the  Red  Sea  in  their  transit  to  India,  leaving 
no  survivors,  it  is  to  the  work  accomplished  by  these  three  enthn- 
siastic  labourers  that  we  owe  the  basis  of  our  present  Cinchona 
plantations.  In  1860,  the  Ootacamund  station  was  established,  and 
the  following  year  the  number  of  young  Cinchona  trees  was  reported 
to  be  1128.     Under  the  excellent  care  of  Mr.  Mclvor  these  had 
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been  increased  in  1863,  the  date  to  which  I  have  brought  my  ac- 
count of  the  Java  plantations,  to  248,103. 

It  is  no  part  of  my  purpose  to  enter  into  minutise  of  history,  nor 
to  do  more  than  associate  with  the  first  steps  in  Cinchona  calture 
the  names  of  Messrs.  Hasskarl  and  Markham,  Spruce  and  Pritchett, 
as  travellers ;  those  of  Dr.  De  Yrij  and  Mr.  John  Eliot  Howard,  as 
advisers  in  technical  details  :  and  more  recently,  Messrs.  Mclvor 
and  Broughton,  who  have  been  conspicuous,  so  far  as  India  is  con- 
cerned, in  the  rapid  development  of  the  enterprise. 

The  efforts  of  our  own  Government  have  not  been  confined  to 
India,  bat  localities  have  been  sought  in  other  parts  of  the  world, 
where  natural  conditions  seemed  to  favour  the  chance  of  success  in 
the  introduction  of  quinine-yielding  trees,  and  at  the  time  I  speak 
of  (1803),  there  were  under  the  care  of  Mr.  Thwaites  in  Ceylon 
upwards  of  20,000  young  Cinchona  plants.  Jamaica  also  had  made 
a  successful  beginning,  and  the  authorities  of  several  European 
countries  were  considering  how  far  their  respective  colonies  might 
be  utilized  to  the  same  end,  though  but  little  decided  action  beyond 
what  I  have  stated  had  been  taken. 

The  ten  years  that  have  intervened  need  not  detain  us,  but,  hav- 
ing noticed  the  origin,  we  will  turn  at  once  to  the  practical  aspect 
of  the  subject  at  the  present  time. 

The  latest  official  return  places  the  number  of  Cinchona  trees  in 
cultivation  in  the  island  of  Java  at  two  millions. 

I  can  find  no  published  account  of  the  exact  extent  of  the  British 
plantations  at  the  present  time.  My  latest  information  I  owe  to  the 
kindness  of  C.  R.  Markham,  F.R-.S  ,  of  the  India  Office.  It  is  cor- 
tained  in  the  Parliamentary  Blue- Book  of  August,  1870,  and  refers 
only  to  the  Madras  and  Bengal  Presidencies.  This  gives  the  total 
number  of  Cinchona  plants  growing  on  the  Ncilgherries  in  January 
of  that  year  at  2,595,176,  of  which  nearly  one-half  (1,143,844)  were 
peroaanently  planted  out.*     The  number  at  Darjfeeling  in  the  Ben- 

*  Since  this  was  written  I  have  received  a  copy  of  a  return  which  is  believed 
to  represent  the  actual  number  of  Cinchona  trees  in  the  Government  plantations 
in  the  Neilgherries  at  the  present  tune.  It  shows  an  increase  of  12,380  *'  planted 
out,"  and  is  as  follows  — 

Crown  Barks  {C.  officinalis)       .        .        .      508,878 

Red  Barks 679,938 

Yellow  Barks 83,850 

Grey  Barks 28,759 

Other  Species 4,749 

1,166,174 
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gal  Presidency  in  March,  1870,  is  stated  at  2,262,210,  of  which  a 
million  and  a  half  were  in  permanent  plantations. 

Of  the  extent  of  the  plantations  in  Ceylon  and  Jamaica  I  know 
nothing,  but  reports  from  time  to  time  state  that  they  are  prosper- 
ing. It  is  needless  to  refer  to  the  experiments  in  cultivation  in  the 
South  of  Europe,  the  Caucasus,  Brazil,  the  Philippines,  or  Australia, 
as  these  are  not  yet  sufficient  in  extent  to  have  any  practical  signifi- 
cance. 

The  relative  value  of  the  bark  produced  by  the  various  species 
and  varieties  of  Cinchona  is  a  question  that  has  received  close  atten- 
tion, and  perhaps  cannot  be  considered  settled  until  something  more 
like  uniformity  in  the  subdivision  and  nomenclature  of  the  genus 
prevails.  Plants  regarded  as  merely  varieties  of  the  same  species 
yield  vridely  differing  proportions  of  alkaloids ;  and  the  subject  is 
further  complicated  by  considerations  as  to  the  possible  effects  of 
cultivation  and  of  different  climatal  conditions. 

The  result  of  last  year's  sale  of  Java  barks  at  Amsterdam,  and  the 
statement  of  Dr.  De  Vrij  upon  the  alkaloids  they  contained,  did  not 
favour  the  hope  that  a  permanent  source  of  quinine  supply  had  been 
secured.  The  highest  price  given  on  that  occasion  (about  4s.  per 
pound)  was  for  a  parcel  of  G.  ofjicinalis,  whilst  one  lot  of  G.  succi- 
ruhra  (?)  brought  only  9d.  per  pound.  Happily,  the  report  for  the 
present  year  has  been  reassuring.  In  the  words  of  Mr.  Howard 
(Pharm.  Journ.,  July  12,  1873),  the  Dutch  "  plantations  have  just 
been  distinguished  by  a  great  success,  in  having  sent  into  the  mar- 
ket bark  which  has  been  sold  at  prices  equal  to  from  8s.  to  9s.  5d. 
per  pound,  and  this  not  simply  from  such  accidental  circumstances 
as  will  sometimes  occur,  bat  from  the  intrinsic  goodness  of  the 
bark."  One  of  these  Javan  samples  of  G.  Galisai/a  yielded  7'25  per 
cent,  of  alkaloids,  of  which  5'53  was  quinine.  The  diff'erent  alka- 
loid value  of  the  so-called  varieties  of  G.  Galisaya  was  strikingly 
shown  in  this  consignment,  the  bark  from  three  of  them  yielding 
1*23  per  cent ,  2-32  per  cent.,  and  553  per  cent,  of  quinine  (alka- 

In  addition  to  these,  it  must  be  recollected  that  the  Government  had  up  to 
1870  distributed  upwards  of  178,000  trees  from  the  Neilgherry  nurseries,  as  well 
as  nearly  three  hundred  ounces  of  the  seeds  of  various  species,  to  private  indi- 
viduals disposed  to  plant  on  their  estates.  After  all,  when  the  experimental 
stage  of  such  an  undertaking  is  over,  private  enterprise  would  seem  to  be  its 
safest  basis.  A  parliamentary  paper  on  the  progress  of  India  in  1872,  just 
issued,  gives  the  total  number  of  plants  in  the  Neilgherry  plantations  as 
2,639,285  but  this  probably  includes  the  very  young  trees  still  in  nurseries.  I 
have  no  particulars  beyond  what  appear  in  a  paragraph  in  the  Times. 
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loid)  respectively.  The  rich  and  valuable  bark  was  all  from  trees 
the  seed  of  which  had  been  collected  in  Bolivia  by  Mr.  Ledger,  and 
it  is  to  be  regretted  that  at  present  so  small  a  proportion  of  the 
whole  is  the  product  of  that  importation. 

The  barks  now  being  produced  in  the  Dutch  and  British  colonies 
are  referable  to  five  species,  viz. : — 

C.  Galisaya,  of  which,  as  I  have  said,  only  a  small  proportion 
realizes  expectation  in  its  yield  of  quinine  ; 

0.  Hasskarliana  (called  a  hybrid),  which  appears  to  be  of  little 
value  in  respect  of  alkaloids  ; 

G.  Fahudiana,  deficient  in  the  same  particulars,  but  producing 
a  bark  which  finds  a  ready  market  for  pharmaceutical  purposes  ; 

G.  officinalis,  which,  in  British  India,*  appears  to  be  the  most 
generally  satisfactory ;  and 

G.  succiruhra,  which,  notwithstanding  certain  exceptional  samples, 
has  not  turned  out  altogether  well. 

I  have  already  stated  the  high  price  that  calisaya  bark  from  Led- 
ger's seed  will  fetch.  Mr.  Howard  informs  me  that  for  the  bark  of 
(7.  officinalis  grown  in  the  Neilgherries  or  Ceylon,  the  firm  of  which 
he  is  a  member  is  ready  to  give  the  same  price  as  for  ordinary 
Bolivian  Calisaya.  The  produce  of  G.  succiruhra  appears  very  varia- 
ble, but  I  have  before  me,  through  the  kindness  of  the  same  gentle- 
man, the  commercial  analysis  of  a  sample  from  Ceylon  which  gives 
6'61  per  cent,  as  the  total  of  pure  alkaloids. 

The  pet  idea  of  the  Indian  government,  to  manufacture  on  the 
spot  a  preparation  supposed  to  consist  of  the  crude  mixed  cinchona 
alkaloids  to  sell  at  a  very  low  price,  is  one  that  cannot  be  regarded 
with  much  favour.  Any  such  product,  however  carefully  made, 
must  be  of  very  uncertain  composition,  and,  as  is  well  known, 
samples  which  have  reached  this  country  have  even  contained 
poisonous  metallic  impurities.  If  cheap  alkaloids  are  required,  red 
bark  will  yield  cinchonidine,  the  value  of  which  as  an  antiperiodic 
is  now  well  ascertained,  and  many  species  give  cinchonine  cheaply 
enough.  But  surely  it  were  better  that  government  should  confine 
its  attention  to  providing  the  material,  and  leave  it  to  makers  who 
have  larger  technical  knowledge  and  practical  experience  to  supply 
the  low-priced  alkaloids  they  desire. 

*  This  limitation  ia  at  present  necessary.  Dr.  de  Vrij's  late  paper  on  Jamaica 
barks  {Pharm.  Journ.,  August  16tb,  1873)  shows  the  produce  of  C.  officinalis  in 
that  island  to  be  very  deficient  in  quinine,  inferior  indeed  to  C.  Pahudiana;  whilst 
a  still  later  oommnnlcation  confirms  Mr.  Howard's  opinion  as  to  the  richness  of 
Indian-grown  specimena. 
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Time  is  an  importanfc  element  in  commercial  matters,  and  the 
question  as  to  the  age  at  which  it  will  pay  best  to  collect  the  barks 
must  remain  at  present  in  abeyance,  and  it  probably  will  be  found 
to  differ  in  the  different  kinds.  But  already  the  sales  of  bark  from 
acclimatized  trees  are  considerable,  and  of  course  a  yearly  increase 
may  be  expected.  Last  year,  at  the  sale  alluded  to,  5800  kilos. 
(12,787 lbs.)  were  offered  at  Amsterdam;  and  it  has  been  recently 
stated  that  our  Neilgherry  plantations  alone  will  this  year  furnish 
75,000  lbs.  of  bark  for  the  EngHsh  market. 

I  can  say  little  about  the  West  Indian  plantations  as  to  extent, 
but  the  quality  of  the  bark  they  produce  is  encouraging.  Mr. 
Howard  reports  that  the  chemical  examination  of  barks  from 
Jamaica  is  "  highly  satisfactory  as  regards  the  prospects  of  Cinchona 
culture  in  that  island." 

Various  questions  are  still  pending  : — the  influence  of  manures  on 
the  chemical  constituents  of  the  trees,  the  various  methods  of 
removing  the  bark  from  the  tree,  and  the  encouragement  of  renewal 
by  the  processes  of  stripping  and  mossing,  and  many  others  of  like 
importance,  the  solution  of  which  must  be  left  to  time,  and  need  not 
occupy  our  consideration  here.  My  allusions  to  the  subject  have 
already  been  somewhat  lengthy,  but  the  scale  of  the  experiment  is 
gigantic  and  its  issues  momentous.  I  could  not  in  a  retrospect  have 
omitted  to  notice  it,  and  to  have  courted  brevity  beyond  what  I  have 
done  would  have  been  at  the  risk  of  intelligibility. 

Turning  from  our  wider  general  retrospect  to  circumstances  of 
more  recent  date  affecting  pharmacy,  I  may  allude  to  two  or  three 
substances  whose  employment  in  medicine  possesses  more  than 
common  scientific  interest,  primarily  to  the  hydrate  of  cro ton- chloral 
and  propylamine  or  trimethylamine. 

The  name  of  Dr.  Oscar  Liebreich  is  so  favourably  known  in  con- 
nection with  chloral  hydrate  that  any  remedy  introduced  under  his 
recommendation  necessarily  commands  attention.  In  his  further 
researches  on  bodies  more  or  less  related  to  chloral  he  discovered 
that  croton-chloral,  that  is  the  substance  represented  by  the  same 
term  in  the  allyl  (O3  Hg)  series  that  chloral  has  in  the  ethyl  (O2  Hg) 
group,  in  other  words,  dichlorcrotonic  aldehyd,  possessed  very 
singular  physiological  properties.  We  gather  that  it  is  a  powerful 
sedative,  but  that  its  action  instead  of  affecting  the  entire  nervous 
system,  and  to  some  extent  the  circulation  also  (like  chloral  hydrate), 
is  confined  to  the  fifth  pair  of  cerebral  nerves.  Experiment  in  this 
country  has  at  any  rate  in  part  confirmed  Dr.  Liebreich' s  views,  and 
it  is  needless  to  say  how  important  an  acquisition  to  the  medical 
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practitioner  would  be  any  agent  with  well  ascertained  specialized 
action  sucli  as  that  described.  Hydrate  of  croton-chloral  very  much, 
resembles  in  appearance  the  ordinary  chloral.  I  do  not  know  what 
process  is  followed  for  its  preparation  on  a  commercial  scale,  but 
chemical  text-books  tell  us  that  it  may  be  prepared  by  passing 
chlorine  gas  into  allylene,  or  by  acting  upon  dichlorallyl  and  formic 
acid  with  alkalies. 

The  use  of  propylamine  in  medicine  originated  in  Russia,  but 
until  quite  lately  the  reports  of  Professor  Awenarius  and  others  on 
the  success  which  had  attended  its  employment  in  acute  and  chronic 
articular  rheumatism  passed  almost  unnoticed.  During  the  present 
year,  however,  its  medicinal  properties  have  been  closely  investigated 
in  the  Paris  hospitals  by  'N.  Dujardin-Beaumetz,  and  the  results 
published  from  time  to  time.  An  elaborate  memoir,  summarizing 
the  whole,  has  just  appeared,  entitled,  "N'ouvelles  Recherches  surla 
Trimethylamine."  It  may  be  necessary  to  advert  to  the  isomerisna 
which  gives  rise  to  three  different  names  for  substances  with  the  same 
ultimate  composition  (Cg  Hg  N),  namely,  propylamine,  ethyl omethyl- 
amine,  and  trimethylamine,  inasmuch  as  the  last  name  is  employed 
with  some  emphasis  by  the  French  author,  who  also  dwells  upon  the 
different  physical  characters  of  the  three  isomers,  and  notes  especi- 
ally their  widely  different  boiling-points. 

Propylamine  is  produced  in  minute  quantities  in  plants  of  several 
genera,  e.g.^  Chejwpodiumj  Stapelia,  Hueniia,  Apteranthes^  etc.,  and  its 
isomer,  trimethylamine  in  many  of  the  rosacese.  A  tincture  of  the 
fresh  plant  of  Ghenopodlum  vulvaria  has  been  used  medicinally,  but 
practically  it  is  to  the  animal  kingdom  we  must  look  for  the  supply. 
Professor  Awenarius  employs  exclusively  propylamine  prepared  from 
cod-Uver  oil,  but  the  French  author  alluded  to  adopts  that  extracted 
from  herring-brine.  The  latter  dwells  on  the  uncertainty  in  compo- 
sition of  the  samples  he  has  met  with  in  commerce,  and  advocates 
the  use  of  the  hydrochlorate  as  likely  to  lead  to  greater  uniformity. 
The  dose  of  propylamine  is  from  a  gramme  to  a  gramme  and  a  half ; 
but  nearly  double  the  latter  quantity  has  been  given  without  ill 
effect.  The  odour  and  taste  are  abominable,  and  it  is  therefore  given 
with  peppermint  or  other  adjuvant  having  a  stronger  flavour,  or, 
better  still,  in  a  capsule.  With  its  therapeutic  effects  wo  have  less 
to  do.  It  is  described  as  relieving  if  not  entirely  subduing  the 
pains  of  acute  rheumatism  within  twenty-four  hours,  increasiog  the 
appetite,  reducing  animal  temperature,  and  often  producing  in- 
somnia. 

The  introduction  of  guarana,  or  rather  the  resoscitation  of  its 

Q  Q 
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use,  by  Dr.  Wilks,  and  tlae  employment  of  copaiba  resin  in  dropsies 
by  the  same  gentleman,  and  the  proposal  of  Mr.  John  Marshall  to 
substitute  a  definite  oleate  of  mercury  for  the  clumsy  and  wasteful 
mercurial  ointment,  are  other  noteworthy  topics  that  have  of  late 
occupied  space  in  the  medical  journals.  Nor  must  I  omit  to  call 
attention  to  the  most  interesting  and  exhaustive  paper  by  Mr. 
Hanbury  (vide  Pharmaceutical  Journal  of  August  2nd  and  9th),  on 
the  history  and  botanical  origin  of  Pareira  Brava.  Few  of  us,  I 
suspect,  were  prepared  to  learn  that  this  drug  had  been  in  more  or 
less  repute  for  a  couple  of  centuries.  Its  usually  accredited  bo- 
tanical source — that  is,  to  Gissampelos  Pareira — Mr.  Hanbury  had 
before  shown  to  be  erroneous,  but  its  identification  beyond  question 
as  the  root  of  Ghondodendron  tomentosum  is  an  important  addition  to 
knowledge,  and  the  means  of  diagnosis  of  the  genuine  and  spurious 
drug  of  great  value  to  the  pharmaceutist. 

Three  new  pharmacopoeias  are  before  us — the  "  Pharmacopcea 
Germanica"  before  referred  to,  and  the  "  Pharmacopcea  Helvetica," 
both  bearing  date  1872,  and  the  "  Pharmacopoeia  of  the  United 
States,"  1873.  I  can  do  little  more  than  direct  your  attention  to 
them  as  material  for  most  profitable  study.  Though  as  widely 
diverse  in  character  as  the  nations  they  represent,  each  has  an 
excellence  of  its  own. 

Many  German  formulae,  for  example,  Pulvis  GlycyrrJdzce  com- 
positus,*  Tinctura  colocynthidis,  and  Tinctura  Ferri  acetici  cetherea, 
have  already  found  their  way  into  English  practice,  and  circum- 
stances may  easily  increase  the  number  ;  so  that  were  there  no  other 
reason,  the  pharmaceutist  would  do  well  to  acquaint  himself  some- 
what with  the  first  named  work.  The  Swiss  Pharmacopoeia  is  a 
model  of  simplicity.  The  whole  book  is  but  a  hundred  and  eighty 
pages :  the  first  hundred  and  fifty-six  being  occupied  with  materia 
medica  and  formulae,  the  remainder  being  taken  up  with  a  series  of 
useful  reference  tables.  Its  brevity  is  partly  owing  to  the  curtail- 
ment of  processes.  Formulae  are  seldom  given  for  the  prepara- 
tion of  chemicals  which  in  practice  are  manufactured  on  a  large 
scale  and  purchased  by  the  pharmaceutist,  but  the  characters  of  the 
preparations  are  detailed  with  much  minuteness,  and  the  tests  for 
purity  given  with  great  exactness. 

The  newly-revised  Pharmacopoeia  of  the  United  States,  long 
waited  for,  appears  fully  to  satisfy  expectation,  and  is  in  many 
ways  an  example  of  advanced  pharmacy.     The  elaborate  synopsis 

*  Pulvis  Liquiritice  compositus  of  the  New  German  Pharmacopoeia. 
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of  its  contents  which  has  recently  appeared  in  the  pages  of  the 
Pharmaceutical  Journal,  will  enable  those  who  have  not  the  work  to 
form  some  idea  of  its  general  character.  In  some  little  matters  at 
least  the  compilers  of  the  new  edition  of  oitr  Pharmacopoeia  might 
take  useful  hints  from  the  transatlantic  work — amongst  minor 
details,  the  accented  index  seems  likely  to  serve  a  very  good  pur- 
pose in  promoting  uniformity  of  pronunciation  in  Latin  names. 

Such,  then,  are  the  events  that  appear  to  me  to  mark  the  recent 
progress  of  pharmacy,  and  I  would  that  I  might  stop  here,  but  per 
contra,  I  find  other  occurrences  fraught  with  discouragement.  At 
our  last  meeting  I  had  occasion  to  advert  to  the  aspects  of  phar- 
macy in  relation  to  that  higher  scientific  training  which  must  b6 
kept  in  view  if  the  members  of  our  craft  in  this  country  desire  to 
take  the  professional  position  that  is  open  to  them,  or  to  stand  on 
the  same  intellectual  level  with  the  same  class  in  many  parts  of  the 
continent. 

The  Pharmaceutical  Society,  with  its  extended  powers  and  large 
income,  with  the  halo  about  it  of  good  work  accomplished  in  past 
years,  seemed  then  to  be  the  source  whence  some  efibrt  might  be 
expected  to  remedy  deficiencies  that  are  not  only  the  object  of  re- 
mark of  foreigners,  but  are  generally  acknowledged  amongst  our- 
selves. It  is  not  for  me  to  criticize  from  this  chair  the  action  of  the 
Society,  except  in  so  far  as  it  affects  the  objects  the  Conference  was 
established  to  promote. 

The  standard  of  tho  examinations  adopted  by  the  Society  on  the 
passing  of  the  Pharmacy  Act  was  very  naturally  decided  in  a  spirit 
of  extreme  consideration  for  the  circumstances  of  those  who  were 
already  engaged  in  business  in  one  capacity  or  other.  For  the 
Preliminary  examination  of  young  men  now  entering  our  ranks 
there  can  be  no  such  plea  for  indulgence,  and  the  recent  revision  of 
the  examination  regulations  gave  the  opportunity  for  exacting  some 
less  discreditable  minimum  of  preliminary  education  than  hereto- 
fore. It  is  surely  not  too  much  to  expect  that  a  youth  proposing 
to  enter  a  professional  or  semi-professional  calling  should  have  had 
at  least  a  good  grammar-school  education.  But  do  not  the  quoe- 
tions  that  we  see  in  our  present  examination  papers  suggest  rather 
a  constituency  composed  of  the  idle  scholars  of  a  village  charity 
school;  and  tlie  standard  of  that  better  period  which  is  to  commence 
at  the  end  of  1874  is  in  no  respect  an  advance  on  that  which  has 
hitherto  been  enforced,  save  that  it  requires  a  little  extra  know- 
ledge of  the  table-book.  I  will  not  detain  you  with  any  remarks  on 
the  rest  of  the  revised  code ;  indeed  I  could  add  little  to  what  I 
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endeavoured  to  place  before  jou  last  year,  except  the  confirmation 
and  extension  of  the  views  then  expressed,  which  have  arisen  from 
continued  observation. 

I  am  not  presumptnous  enough  to  undertake  a  review  of  the 
recent  fundamental  change  in  the  relation  of  the  Society  to  scien 
tific  teaching,  because,  in  common  with  many  others,  I  have  sough 
in  vain  for  the  principle  on  which  the  step  has  been  based.  If  it  be 
an  indefensible  anomaly,  as  has  been  stated,  that  the  Pharmaceutical 
Society  should  be  both  an  educating  and  an  examining  body,  there 
can  be  no  doubt  that  its  educational  functions  ought  to  cease, 
seeing  that  those  pertaining  to  examination  cannot.  And,.jf  this 
principle  were  really  acted  upon  some  good  might  perhaps  arise 
from  the  stimulus  that  would  be  given  to  extra-academical  teaching. 

But  the  new  arrangements  are  incomprehensible  in  this  light  for, 
cceteris  paribus,  how  could  any  man  hope  to  compete  with  a  rival 
who  was  rent-free,  and  had  an  annual  subsidy  in  addition  to  his 
fees  ?  Looking  at  the  matter  in  its  relation  to  the  advancement  of 
pharmacy  in  England,  it  seems  obvious  that  the  recent  change  can 
only  promote  that  dull,  low  mediocrity  which  above  all  things  it 
should  be  our  aim  to  avoid.  I  am  far  from  granting  that  the  union 
of  educational  and  examining  functions  in  one  body  is  anomalous, 
for  I  believe  that  a  closer  examination  of  the  subject  would  lead  to 
the  opposite  conclusion ;  but  even  were  it  so  in  this  particular  case 
the  anomaly  would  refer  firstly,  if  not  solely,  to  the  Minor  or  com- 
pulsory examination.  Education  for  the  Major  examination,  which 
is  an  honorary  degree,  would  certainly  involve  no  anomaly,  still  less 
would  the  provision,  which  at  the  present  time  is  of  pre-eminent 
importance,  for  subsequent  and  more  extended  study.  TChe  new 
arrangements  point  solely  to  increased  facilities  for  obtaining  the 
minimum  amount  of  knowledge  necessary  to  pass  the  Minor 
examination.  We  are  to  have  our  lectures  served  up  in  a  concen- 
trated form, — a  five  months'  course  guaranteed  equal  to  ten  according 
to  the  old  formula ;  the  resulting  compound  I  suppose  to  be  diluted 
when  required  for  use.  Our  old  acquaintance  "  Cram  "  to  the  front 
once  more,  but  this  time  by  permission  and  under  the  especial 
patronage  of  the  Society. 

The  proposal  of  an  eminent  pharmaceutist  to  make  the  Minor  the 
matriculation  examination  for  students  entering  the  school  in 
Bloomsbury  Square  may  be  open  to  objection,  but  it  would  have 
remedied  any  anomaly  that  might  have  been  supposed  to  exist  in 
the  old  arrangement,  whereas  the  new  regulations  perpetuate  its 
worst  features.     The  adoption  of  two  short  elementary  courses  of 
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lectures  in  eacK  subject,  in  place  of  one  of  miicli  more  exhaustive 
character,  is  in  reality  a  provision  for  smatterers,  at  tlie  expense  of 
those  who  wish  to  pursue  their  studies  beyond  the  mere  legal 
minimum. 

That  the  education  of  students  for  a  comjmlsory  examination  at 
the  expense  of  the  body  had  become  undesirable  is  true  in  so  far  as 
it  is  no  longer  necessary  ;  but  the  Major  examination  is  not  compul- 
sory, and  on  that  account  it  would  seem  to  be  equally  the  duty  and 
the  interest  of  the  society  to  afford  facilities  to  students  to  prepare 
themselves  for  it.  For  the  same  reason,  it  becomes  more  than  ever 
incumbent  upon  the  society  to  offer  inducements  to  young  men  to 
pursue  a  higher  education  than  anything  prescribed  by  mere  exam- 
ination tests.  The  Society  hitherto  has  had  many  functions,  but  if 
one  may  judge  by  recent  events,  we  may  fairly  look  for  the  time 
when  the  council  will  have  nothing  to  do  but  to  register  the  decrees 
of  the  board  of  examiners,  and  to  place  annually  in  the  three  per 
cents,  two  thousand  pounds  of  the  money  subscribed  by  the  members 
for  the  advancement  of  pharmacy.  It  would  be  well  for  those  who 
regard  the  present  condition  of  pharmacy  and  pharmaceutical  edu- 
cation in  England  with  satisfaction,  if  there  be  such,  to  give  their 
attention  for  a  moment  to  the  standard  of  attainment  demanded  in 
other  European  countries  similar  in  political  importance  and  intel- 
lectual standing  to  our  own.  I  need  hardly  allude  to  the  regulations 
in  force  in  France  so  soon  after  the  interesting  papers  on  the  "Ecole 
de  Pharmacie  of  Paris,"  by  Mr.  Walter  Hills,*  but  a  recent  visit  to 
our  valued  fellow-member,  Dr.  Fliickiger,  the  newly  appointed  Pro- 
fessor of  Pharmacy  in  the  University  of  Strasburg,  has  given  me  the 
opportunity  of  gleaning  some  information  concerning  the  educational 
curriculum  and  qualifications  demanded  of  the  pharmaceutist  in  the 
new  German  empire.  I  will  give  the  result  of  my  inquiries  as 
nearly  as  may  be  in  the  professor's  own  words  : — 

In  Germany  the  pharmaceutical  student  must  begin  his  education 
in  a  classical  school  or  gymnasium.  The  period.at  which  he  is  con- 
sidered fit  to  enter  on  his  apprenticeship  is  controlled  by  a  medical 
officer  (Krels-Physlcus).  His  term  of  apprenticeship  is  three  years, 
but  it  may  be  reduced  to  two  years  and  a  half  if  he  is  very  zealous 
and  intelligent ;  and  this  is  determined  by  annual  examination. 
When  his  apprenticeship  is  completed,  the  preliminary  examination 
(oral  and  written)  follows,  which  entitles  him  to  bo  recognised  as  an 
assistant. 

•  Vide  Pharm.  Joum.,  8rd  series,  vol.  ii.,  pp.  121  and  601. 
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In  this  capacity  he  must  devote  three  years  to  actual  practice  in  a 
pharmacy,  and  his  duties  therein  are  regulated  by  law.  The  term 
of  three  years  may  be  reduced  to  two  and  a  half  if  he  enters  the 
voluntary  military  service,  and  is  actually  employed  in  a  military 
dispensing  office  for  one  year.  Lastly,  he  must  devote  a  year  and  a 
half  to  study  in  a  University.  Afterwards  he  presents  himself  for 
final  examination  in  the  following  subjects  : — 
■  1.  The  translation  of  two  articles  in  the  Latin  Pharmacopoeia. 

2.  The  dispensing  of  particularly  difficult  prescriptions. 

3.  The  preparation  of  two  chemicals. 

'  4.  The  analysis,  both  qualitative  and  "quantitative  of  an  artificial 
or  natural  m.ixture. 

5.  Toxicological  analysis,  both  qualitative  and  quantitative. 

6.  Three  notices  (brief  essays  I  suppose)  on  general  and  analyti- 
cal chemistry,  written  without  books  or  other  extraneous  aid. 

•7.  The  recognition  and  description  of  ten  or  more  officinal  plants 
likely  to  be  confounded. 

8.  The  recognition  and  description  of  at  least  ten  officinal 
drugs. 

9.  Relates  to  pharmaceutico- chemical  preparations,  their  recogni- 
tion by  external  characters,  preparation,  use,  falsification,  etc. 

10.  Lastly  comes  the  oral  examination,  in  which  the  candidate 
must  prove  that  he  is  well  acquainted  with  theoretical  chemistry, 
physics,  natural  history,  toxicology,  and  pharmaceutical  legislation. 

Professor  Fliickiger  adds  that,  though  he  has  not  yet  much  prac- 
tical experience  in  the  working  of  these  examinations,  he  is  under 
the  impression  that  they  are  very  strictly  carried  out,  as  almost 
everything  is  in  new  Germany. 

I  ata  far  from  thinking  that  so  elaborate  a  scheme  as  that  set 
forth  is  desirable,  even  if  it  were  possible,  in  England,  but  it  ought 
to  set  us  thinking  whether  results  as  good  might  not  be  attained  by 
means  which  are  already  in  our  power.  We  are  ready  enough  to 
urge  the  claims  of  our  body  for  scientific  appointments,  such  as 
those  which  have  recently  arisen  out  of  the  Adulteration  Act,  but  it 
seems  to  me  that  if  first  attention  were  paid  to  raising  a  class  of 
men  who,  as  a  hody,  were  competent  to  undertake  the  responsible 
scientific  duties  involved  in  such  offices,  the  public  would  see  its  own 
advantage  in  according  them  to  us.  At  present,  I  confess,  I  cannot 
see  that  the  mere  diploma  of  the  Society  ^is  of  itself  any  guarantee 
of  the  necessary  qualification. 

Amongst  the  events  of  the  past  year  are  some  of  sorrowful  im- 
port.    The  death  of  one  who  had  identified  himself  with  the  con- 
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ference  from  its  commencement,  and  who  liad  served  it  with  a  whole 
heart,  even  in  feeblest  health,  and  that  of  another,  eminent  in 
pharmacy,  whose  sympathies  were  ever  with  ns,  though  his  sphere 
of  active  life  lay  ia  the  other  hemisphere,  are  still  uppermost  in  our 
thoughts  : — I  need  not  say  I  allude  to  John  Cargill  Brough  and 
Edward  Parrish.  Enough  has  been  written  concerning  both  as  a 
memorial  of  their  lives,  but  it  were  not  fitting  that  their  names 
should  be  unremembered  here.  The  services  of  the  late  editor  of 
our  Year-Book  it  is  scarcely  possible  to  overrate.  The  scheme  of  the 
Conference  was  one  which  coincided  exactly  with  the  bent  of  his  own 
mind.  He  came  amongst  us  at  our  first  meeting  known  only  by 
name  as  the  editor  of  the  Chemist  and  Druggist^  and  from  that 
moment,  nay,  indeed  before  that,  the  objects  of  the  Conference  had 
the  unswerving  support  of  the  journal  which  he  directed.  He  was 
the  consistent  advocate,  as  indeed  it  was  his  nature  to  be,  of  the 
claims  of  those  who  seemed  likely  to  suSer  from  the  early  proposals 
in  the  way  of  legislation,  and  in  the  opportunity  for  intercourse 
afforded  by  our  annual  meetings  he  saw  the  means  of  softening  the 
differences  that  at  first  so  grievously  divided  the  general  body  of 
chemists  to  their  common  injury.  Advocacy  of  high-class  phar- 
macy gave  way  before  his  sympathy  with  his  fellow-men.  Trained 
as  a  literary  man,  his  connection  with  pharmacy  was  so  to  speak 
accidental.  He  lived  the  uphill  life  of  a  litterateur^ — one  of  ex- 
hausting labour  aggravated  by  ill-health,  perplexed  by  the  cares  of 
a  young  family,  and  saddened  by  bereavements ;  yet  to  the  end  he 
fought  bravely  and  cheerfully  on. 

•'  And,  oh !  when  Nature  sinks,  as  oft  she  may 
Through  long-lived  pressure  of  obscure  distress, 
Still  to  be  strenuous  for  the  bright  reward, 
And  in  the  soul  admit  of  no  decay, 
Brook  no  continuance  of  weak-mindedness — 
Great  is  the  glory,  for  the  strife  is  hard  I " 

At  our  meetings  his  voice  was  seldom  heard  ;  extreme  diffidence 
seemed  to  prevent  his  taking  much  part  in  discussions.  His  con- 
tributions to  our  "Proceedings"  consist  of  three  papers, — one  in 
1865,  "  On  the  proposed  Introduction  of  two  Systems  of  Chemical 
Notation  in  the  British  Pharmacopcoia,"  one  in  1868  "  On  Narcotine 
and  the  Products  of  its  Decomposition,"  and  another  in  the  same 
year,  "  On  an  improved  Differential  Thermometer."  When  the 
Conference  determined  to  publish  a  "  Year-Book,"  his  singular 
fitness  for  the  post  of  editor  was  at  once  recognized ;  but  before  he 
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had  proceeded  far  with  the  preparation  of  the  first  volume,  he  was 
compelled  by  failing  health  to  relinquish  the  task.  A  few  months 
before  he  had  received  the  appointment  of  Chief  Librarian  to  the 
London  Institution,  and  there  seemed  for  a  time  a  hope  that  the  un- 
wonted quiet  of  his  new  sphere,  the  relief  from  care  in  pecuniary 
matters,  and  the  congenial  nature  of  his  occupation,  might  have 
restored  him  to  physical  vigour — ^but  it  was  not  so  to  be.  So 
gradual  was  his  decline  that  he  cherished  almost  to  the  last  the  idea 
of  attending  the  Conference  at  Brighton  last  year. 

To  the  outside  world  Mr.  Brough  was  known  as  the  editor  of  the 
Laboratory,  and  one  or  two  trade  journals  ;  as  the  sub-editor  of 
Nature,  as  the  author  of  "  Fairy  Tales  of  Science,"  of  some  serious 
and  many  humorous  essays,  the  latter  especially,  whether  in  prose 
or  rhyme,  models  of  felicitous  handling.  To  his  friends  he  seemed 
the  reflex  of  every  noble  quality  he  sought  in  others  ;  if  they  speak 
little  of  his  published  works  'tis  but  from  the  recollection  of  his 
inimitable  letters ;  if  they  mourn  in  silence  'tis  in  the  heavy  sense  of 
loss  that  time  cannot  replace. 

Probably  few  of  the  present  company  were  personally  acqua-inted 
with  Professor  Parrish,  yet  he  w;;s  well-known  by  name  to  all,  and 
it  was  not  merely  from  the  position  he  held  amongst  our  American 
brethren  that  he  was  amongst  the  first  whom  the  Conference  elected 
to  its  honorary  membership.  An  able  writer,  a  fluent  speaker,  and 
an  accomplished  pharmaceutist,  he  excelled  perhaps  more  .as  a 
teacher  than  as  an  original  investigator.  Of  his  genial  aff'ectionate 
manner  an  evidence  is  seen  in  the  terms  by  which  his  students  of 
past  years  loved  to  speak  of  him.  He  had  long  intended  to  revisit 
England,  and  looked  forward  with  pleasure  to  the  probability  of 
being  able  to  attend  the  Conference  at  Brighton,  and  even  in  May 
last  year  he  spoke  of  his  visit  as  depending  on  the  completion  of  a 
new  edition  of  his  book  on  pharmacy,  which  was  then  in  the  press. 
Before  leaving  Brighton  I  received  a  letter  from  him — a  kindly 
message  to  the  Conference,  expressing  his  interest  in  the  success  of 
the  meeting,  but  telling  of  other  duties  nearer  home  that  clainied 
him  for  the  time  and  prevented  his  being  with  us.  He  alluded  to 
his  appointment  on  a  government  commission  to  one  of  the  hostile 
tribes  of  Indians  in  the  South-western  States,  and  it  was  whilst 
engaged  upon  this  work  of  peace  and  reconciliation  tliat  he  was 
struck  down  by  fever.  His  loss,  whether  in  a  professional  or  in  a 
social  capacity,  has  been  and  must  be  widely  felt ;  scarcely  a  society 
or  periodical  connected  with  pharmacy  in  America  but  lias  had 
some  eloquent  tribute  to  his  memory. 
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And  now,  gentlemen,  in  conclusion,  let  me  remind  yon  that  the 
Conference  has  but  one  object — the  advancement  of  pharmacy — and 
by  that  means  the  material  and  intellectual  advancement  of  pharma- 
ceutists. There  is  much  to  be  accomplished,  both  in  scientific  and 
ethical  relations,  before  pharmacy  in  this  country  can  stand  in  the 
place  that  belongs  to  it  of  right — so  much,  that  it  needs  a  stout 
heart  to  face  the  future  ;  and  let  no  member  think  that  the  efforts 
of  others  absolve  him  from  his  share  of  the  labour.  Abilities, 
opportunities,  inclinations  differ,  but  in  the  body  politic  there  is 
a  sphere  of  active  usefulness  for  each,  a  line  of  duty  easily 
ascertained,  from  which  no  man  may  shrink  and  hold  himself 
blameless. 

Mr.  Bell  (Bradford)  moved  a  vote  of  thanks  to  the  President  for 
his  able  and  interesting  address. 

Mr.  RiMMiNGTON  (Bradford),  in  seconding  the  proposal,  said  :  I 
have  listened  with  very  great  pleasure  to  the  able  address  of  the 
President,  and  with  the  great  majority  of  his  observations  I  entirely 
concur.  I  cannot  but  feel  that  such  an  address  as  he  has  just 
delivered  will  tend  to  raise  the  status  of  pharmacy  in  this  country, 
and  to  extend  its  sphere  of  nsefulness  ;  and  to  elevate  us  above  the 
rank  of  mere  traders  by  showing  that  pharmacists  are  men  of 
intelligence  and  of  education.  And  in  my  opinion  that  is  one  of  the 
main  objects  which  this  Association  is  intended  to  accomplish.  It 
cannot  be  disputed  that  one  of  the  results  of  the  establishment  of 
this  Association  has  been  to  raise  our  position,  which  is  far  different 
from  what  it  was  ten  years  ago.  It  is  with  much  pleasure  that  I 
beg  to  second  the  vote  of  thanks  to  our  President  for  his  very  able 
speech. 

Mr.  J.  Williams  (Vice-President)  having  put  the  question,  the 
vote  of  thanks  to  the  President  was  carried  amid  applause. 

The  ordinary  business  of  the  meeting  was  then  proceeded  with, 
the  first  paper  read  being — 

A  PROPOSITION  FOR  A  SIGN  TO  BE  USED  BY  MEDICAL 

MEN  TO  MARK  UNUSUAL  DOSES  IN  PRESCRIPTIONS. 

By  R.  Hampson. 

In  proposing  a  sign,  for  the  adoption  of  medical  men,  to  denote 
with  unerring  significance  the  prescribing  of  unusual  doses,  I  feel 
that  I  may  almost  be  open  to  the  charge  of  trespassing  upon  medical 
ground,  and  I  must  admit  that  a  proposal  of  this  kind  would  have 
come   with   greater  propriety  from  medical   men   themselves,      I 
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believe,  however,  in  the  light  of  a  recent  painful  event,  that  the 
time  has  arrived  when  the  adoption  of  a  distinctive  sign  w^ill  be 
welcomed  both  by  the  prescriber  and  the  dispenser. 

The  interests  of  pharmaceutists  are  in  a  great  measure  so  identical 
and  so  intimately  bound  up  with  the  physician's  interest  in  his 
patients'  welfare,  that  the  adoption  of  a  sign,  if  recommended  by 
this  Conference,  will,  I  have  no  doubt,  be  received  by  the  medical 
profession  with  proper  consideration  and  respect. 

An  unusual  dose  I  define  as  a  dose  in  excess  of  the  maximum 
adult  dose  of  the  Pharmacopoeia,  or  a  dose  exceeding  that  commonly 
administered. 

Our  experience  as  dispensers  of  medicines  will  have  fully  proved 
to  us  that  the  marking  of  unusual  doses  would  be  accepted  as  a  long 
desired  boon  by  all  concerned. 

The  prescriber,  in  employing  an  accepted  sign,  of  easy  recognition, 
would  be  assured  by  its  use  that  it  would  remove  all  hesitation  and 
questioning  doubt  from  the  mind  of  the  dispenser,  and  that  it 
would  ensure  for  his  patients  the  receiving  of  the  prescribed 
medicines  without  needless  delay — which  delay,  in  some  cases,  may 
mean  loss  of  life  or  the  suffering  of  unnecessary  pain  and  watchful- 
ness. 

The  pharmaceutist,  whose  occupation  it  would  be  to  dispense  the 
duly  marked  doses,  would  greet  these  unmistakable  signs  with 
genuine  pleasure  and  relief,  and  their  use  would  save  him  consider- 
able anxiety,  as  well  as  the  loss  of  much  time  and  the  inconvenience 
so  often  caused  in  seeking  out  the  prescriber 's  real  intentions. 

I  shall  not  take  up  time  in  citing  cases  which  have  occurred  to 
me  individually,  or  in  alluding  to  any  brought  under  my  notice, 
to  prove  that  the  use  of  a  sign  is  imperatively  demanded  by  the 
exigencies  of  the  case.  Every  one  present  whose  vocation  it  is  to 
dispense  prescriptions  will  call  to  mind  frequent  instances  when  an 
indicating  sign  to  mark  the  unusual  doses  would  have  saved  con- 
siderable time,  trouble,  and  vexation. 

It  is  certainly  very  remarkable  that,  in  this  country  of  practical 
expedients,  a  rule  of  this  kind  should  not  years  ago  have  been 
in  use. 

In  Germany  and  Austria,  where  many  things  are  arranged  by  the 
strong  hands  of  the  State,  a  clearly  defined  rule,  of  a  too  arbitrary 
character  for  adoption  here,  set  forth  in  the  pharmacopoeias  of  those 
countries,  has  been  employed  for  some  time  ;  and  this  fact  is  pre- 
sumptive evidence  that  a  rule,  or  rather  a  sign,  of  some  kind  is 
required  in  this  country. 
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It  is  folly  to  suppose,  ^s  averred,  that  we  can  have  any  con- 
ceivable interest  in  "limiting  medical  practice,"  or  in  any  way 
passing"  a  shade  of  criticism  upon  it.  Our  interest  is  almost 
necessarily  in  a  contrary  direction,  and  our  duty  is  obviously  clear 
and  well  defined.  It  is  simply  to  provide  with  perfect  integrity  the 
medicines  prescribed  ;  but  I  certainly  think  we  are  entitled  to  have 
them  prescribed  as  plainly  and  as  legibly  as  possible ;  and  when  an 
unusual  dose  is  required,  it  is  only  reasonable  to  request  that  it  shall 
be  so  described  and  signally  marked  that  there  shall  be  no  room  for 
doubt  in  the  mind  of  the  dispenser  that  the  dose  is  really  intended, 
and  not  mis- prescribed. 

If  doubt  should  exist  as  to  whether  a  prescribed  dose  is  intended, 
it  is  the  dispenser"'s  acknowledged  duty  to  communicate  speedily 
with  the  prescriber,  to  ascertain  his  intentions. 

We  must  not,  however,  let  it  be  supposed  that  a  pharmaceutist  is 
not  at  liberty  to  decline  to  dispense  a  prescription  in  which  an 
unusual  dose  of  a  remarkable  character  is  prescribed. 

My  experience  includes  the  dispensing  of  some  very  nnusual 
doses,  and  I  cannot  forget  the  grave  sense  of  personal  responsibility 
dwelling  in  my  mind  whilst  dispensing  these  particular  prescrip- 
tions. 

If  we  feel  the  responsibility  too  oppressive,  we  ought  to  consider 
ourselves  fully  at  liberty  to  decline  to  dispense  prescriptions  of  this 
exceptional  character.  I  am  sure  we  should  never  lightly  exercise 
this  undoubted  right  of  refusal,  or  in  any  way  forget  to  show,  on 
such  occasions  a  proper  and  due  regard  for  the  delicate  professional 
position  of  the  prescriber. 

As  the  object  we  have  in  view  is  of  more  importance  to  medical 
men  than  to  pharmaceutists,  I  trust  the  medical  profession  will  give 
their  willing  and  necessary  aid  in  bringing  about  the  general 
adoption  of  a  sign  to  mark  unusual  doses.  We  may,  I  hope,  also 
look  with  confidence  to  the  medical  journals  to  endorse  our  eff'orts 
to  establish  the  use  of  that  sign  which  may  be  considered  to  be 
best  suited  for  the  purpose  intended. 

In  Germany  and  Austria  a  point  of  exclamation  is  used  to  denote 
an  unusual  dose ;  thus — 

Tincturo)  Digitalis    ......    5iv  1 

This  is  an  excellent  sigfn,  and  might  answer  the  purpose  in  this 
country ;  but  I  am  strongly  di.sposed  to  think  the  use  of  the  initial 
letters  of  the  prescribcr's  name  is  the  best  and  most  appropriate 
sign  to  be  employed. 
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It  is  a  custom  in  England  to  use  tlie  initial  letters  of  a  signature 
when  a  deed  is  altered  to  denote  agreement  or  acquiescence,  and 
there  would  be  a  legal  value  attached  to  the  initial  letters  written 
bj  the  prescriber ;  and  they  would  be  useful  to  compare  with  the 
actual  signature,  if  a  dispute  at  any  time  arose  concerning  a  pre- 
scription to  which  they  were  attached. 

The  sign  I  offer  for  your  acceptance  is  therefore  the  prescriber's 
initials  in  brackets,  written  immediately  after  the  unusual  dose  ; 
thus — 

Tincturae  Digitalis  ....       5iv.  [J.  E.  L.] 

It  would  also  be  of  inestimable  advantage  if  the  name  and 
address  of  the  prescriber  were  printed  or  written  upon  every 
prescription. 

In  the  United  States  this  is  invariably  done. 

The  loss  of  much  valuable  time  would  be  obviated  if  the  latter 
suggestion  became  the  rule. 

The  prescriber's  initials,  which  may  be  known  only  to  a  few 
pharmaceutists,  are  not  sufficient  to  denote  proper  authenticity,  and 
the  full  name  and  address  would  also  afford  protection  to  the 
prescriber  and  dispenser  alike. 

I  hope  this  Conference  will  not  only  fully  deliberate  upon  this 
important  question,  but  will  decide  unanimously  upon  the  sign  to  be 
suggested  to  the  medical  profession  for  their  adoption,  and  it  is 
equally  desirable  that  a  resolution  embodying  your  decision  be 
carried,  and  duly  published. 


The  Secretary  then  read  the  following  note  from  Mr.  Henry 
Whitfield,  of  Worcester,  upon  the  same  subject : — 

To  Professor  Attfield. 

Sir, — I  enclose  two  prescriptions,  which  I  should  feel  obliged  by 
your  showing  at  the  forthcoming  meeting  of  the  Pharmaceutical 
Conference,  if  you  think  that  they  would  prove  interesting.  The 
one  shows  a  dose  of  tincture  of  digitalis  identical  with  that  ordered 
in  the  recent  Ramsgate  case,  and  the  other  a  somewhat  unusual 
dose  of  morphia.  The  patient,  a  very  strong  man,  was  suffering 
from  a  second  attack  of  delirium  tremens,  but  under  the  treatment 
recovered,  and  having  taken  (and  kept)  the  pledge  for  about  twelve 
months,  is  now  in  good  health.  The  late  Mr.  Carden,  of  Worcester, 
who  prescribed  the  above,  himself  called  and  explained  the  cir- 
cumstances, so  it  was  all  plain  sailing ;  but  in  another  case,  where 
three   draughts    were   ordered,  each   containing   half  an   ounce  of 
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tincture  of  digitalis,  and  one  to  be  taken  every  four  hours,  it  was 
deemed  advisable  to  consult  the  medical  man  before  making  up 
the  prescription.  The  moral  is,  that  if  the  prescriber,  when  order- 
ing a  very  unusual  dose,  is  unable  or  unwilling  to  call  on  the 
chemist,  he  need  only  underline  the  dose,  or  place  his  initials 
opposite  to  it,  for  the  chemist  to  be  sure  that  the  large  dose  is  really 
intended.  Had  this  been  done  in  the  recent  case  at  Ramsgate, 
much  ill-feeling  and  unpleasantness  would  have  been  spared  to 
all  parties. 

l  I  will  thank  you  to  hand  over  the  prescriptions  to  the  Pharma- 
ceutical Society  after  the  meeting,  for  insertion  in  the  book  at 
Bloomsbury  Square. 

I  am,  Sir,  yours  truly, 
Worcester.  Henry  Whitfield. 

M.  49819. 
TjL    Tmct.  Digitalis 5i- 

Sumat  dimidium  statim  e  cerevisia  et  alteram  partem  hora  de- 
cubitus si  opus  sit. 

M.  49826. 

Bt    MorphiaB  Chlor gr.  iv. 

Tinct.  Lupuh 5iv. 

Aq.  Purae S'^ij- 

Sp.  iEth.  Chlor •        .      3  J. 

Sumat  5j  4tis.  horis. 


The  President  :  It  will  probably  be  thought  fitting  to  take 
the  discussion  on  this  question  now,  and  I  will  merely  suggest 
that  it  is  rather  a  wide  subject,  and  may  become  unmanageably 
large  unless  the  point  is  adhered  to  closely.  Wo  have  not  now  to 
discuss  the  propriety  of  giving  extraordinary  doses,  but  merely 
whether  it  is  our  duty  to  recommend  to  the  medical  profession 
the  adoption  of  some  manner  of  writing  prescriptions  which  will 
prevent  accidents  when  unusually  large  doses  are  ordered  un- 
intentionally, and  will  ensure  the  dispensing  of  the  prescription 
when  it  is  intended  that  extreme  quantities  should  bo  adminis- 
tered. 

Mr.  Maetindale  (London)  :  I  quite  agree  with  Mr.  Ilampson 
that  the  medical  man's  initials  placed  against  the  quantity  would 
be  the  best  mode  of  indicating  when  it  is  his  intention  than  an 
tinnsaal  dose  shall  be  given,  and  I  know  that  that  course  is  adopted 
by   many  physicians  in  Loudon.      There  are   one   two   points   in 
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connecfcion  with  this  subject  to  which  I  should  wish  to  draw 
attention.  In  the  first  place,  I  think  that  for  our  general  security 
prescriptions  should  be  stamped  with  authority  as  much  as  a  bank 
note,  and  for  this  purpose  it  has  been  suggested  that  they  should 
bear  the  name  and  address  of  the  physician  prescribing.  There 
might,  however,  be  some  little  difficulty  in  getting  physicians  to 
write  their  names  in  full  on  account  of  professional  delicacy.  But 
if  physicians  would  place  their  address  on  their  prescriptions,  their 
names  could  be  easily  ascertained  by  reference  to  the  medical 
directory.  I  have  known  cases  in  which  the  authenticity  of  hos- 
pital prescriptions  has  been  open  to  doubt,  and  several  of  the 
hospitals  require  all  their  prescriptions  to  be  written  on  hospital 
paper.  I  think  some  similar  plan  might  be  adopted  in  reference  to 
general  prescriptions. 

Mr.  Hasselby  (Groole)  :  Twelve  years  ago,  when  I  was  an  assis- 
tant, a  prescription  prescribing  an  unsually  large  dose  of  digitalis 
was  brought  to  me.  After  consultation  we  sent  to  the  physician 
who  had  written  the  prescription,  and  ascertained  that  be  had 
intended  that  the  unusual  dose  should  be  given.  In  the  case  of 
Mr,  Fisher  at  Ramsgate,  I  should  have  made  great  effort  to  see  the 
physician,  and  should  have  taken  no  notice  of  the  impertinence  of 
the  messenger,  except  to  order  him  out  of  the  shop.  In  country 
places,  hov/ever,  where  the  customer  cannot  wait  and  the  physician 
may  live  miles  away,  it  might  be  impossible  to  take  the  course  I 
have  suggested  of  seeing  the  physician  in  case  of  doubt.  In  all 
such  cases,  therefore,  we  ought  to  make  a  dead  stand  upon  this 
point,  and  insist  that  physicians  should  distinguish  unusual  doses 
which  they  desire  to  be  given  by  some  distinct  mark.  We  have 
plenty  of  responsibility  and  little  enough  pay  for  what  we  do,  and 
I  think  that  the  medical  profession  should  relieve  us  from  as  much 
of  the  responsibility  as  they  can. 

Mr.  COTTRILL  (Shepton  Mallet)  :  I  wish  to  speak  in  favour  of  the 
physician's  initials  being  used  as  the  distinguishing  marks  of  an 
unusual  dose.  We  may  be  thoroughly  up  in  the  nature  and  the 
properties  of  drugs,  but  we  cannot  be  expected  always  to  divine  the 
intention  of  the  physician.  Some  years  ago,  when  I  was  in  the 
establishment  of  a  firm  doing  an  extensive  business  in  Exeter,  a 
physician  with  whom  I  had  occasion  to  communicate  on  two  occa- 
sions in  connection  with  his  prescriptions  said  to  me,  "Whenever  I 
make  a  mistake,  or  you  think  I  have  done  so,  just  do  what  you  think 
I  intended  you  should  do,  and  let  me  know  what  you  have  done." 
That  was  all  very  well  in  its  way  as  a  compliment  to  me,  but  if  Mr. 
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Fislier's  case  had  come  before  me,  I  should  have  made  an  aUeration 
in  the  prescripfcion,  and  the  results  would  have  been  the  same — the 
man  would  have  died. 

Mr.  L.  SiEBOLD  (Manchester)  :  I  think  the  initials  would  be 
preferable  as  a  distinguishing  mark  to  a  note  of  exclamation,  and 
that  the  chemist  should  decline  to  undertake  the  responsibility  of 
dispensiog  an  obviously  fatal  dose  of  a  poison,  notwithstanding  its 
being  distinguished  by  the  initials  of  the  medical  man.  Where 
unusual  doses  which  are  distinguished  by  the  physician's  initials  are 
given,  the  chemist  should  be  allowed  to  retain  the  original  prescrip- 
tion, to  be  used  if  needed  in  his  own  defence.  For  if  not  retained 
by  him,  the  prescription  may  be  lost  or  destroyed,  and  the  dispenser 
thus  deprived  of  the  most  valuable  piece  of  evidence. 

Mr.  RiMMiNGTON  (Bradford)  ;  I  have  taken  considerable  interest 
in  this  question  for  a  long  time  before  the  case  occurred  to  which 
reference  has  been  made.  Every  dispenser  must  have  felt  the 
necessity  for  unusual  doses  being  distinguished  by  some  distinct 
mark,  so  as  to  relieve  him  from  the  anxiety  he  now  undergoes. 
Under  the  present  system  it  is  of  ten  difficult  to  identify  the  physician 
who  writes  the  prescription,  and  it  is  perfectly  impossible  to  com- 
municate with  him.  In  such  cases  the  chemist  should  simply  exercise 
his  own  judgment  as  to  the  propriety  of  making  up  the  prescription. 
In  one  instance  we  once  received  a  prescription  directing  thirty- three 
grains  of  arsenic  to  be  made  up  into  four  hundred  pills,  three  of 
which  were  to  be  taken  at  dinner-time.  That  prescription  bore  no 
signature  whatever,  and  we  scarcely  knew  what  to  do  in  the  matter. 
Having  reckoned  up  the  amount  to  each  dose,  we  found  that  it  was 
in  excess  of  the  maximum  dose;  but  we  also  found  on  inquiry  that  the 
patient  had  frequently  taken  the  dose  before,  and  we  therefore  came 
to  the  conclusion  that  he  was  suffering  from  some  cutaneous  disease 
which  probably  required  this  excessive  dose  to  be  administered.  We 
therefore  made  up  the  pills  according  to  the  prescription,  which 
was  registered  for  reference  in  case  of  necessity.  In  another  case 
where  a  grain  of  strychine  was  prescribed,  it  turned  out  on  reference 
to  the  physician  that  a  grain  of  extract  of  nux  vomica  was  intended. 
I  think  that  the  initials  of  the  physician  placed  opposite  to  the  un- 
usual dose  would  be  the  best  safeguard,  and  I  have  often  wondered 
why  we  could  not  adopt  some  such  plan  in  this  country  as  is  the 
custom  on  the  Continent.  If  such  a  course  bo  adopted  all  doubt,  to 
a  great  extent,  will  be  removed.  The  question  whether  the  physician's 
address  should  be  put  in  full  is  probably  open  to  some  discussion, 
although  I  know  some  leading  physicians  in  London  who  write  their 
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names  in  full  on  their  prescriptions — and  in  fact  it  is  difficult  to 
recognize  the  writing  of  many  physicians. 

Mr.  Greenish  (London)  :  Having  been  engaged  for  many  years 
in  dispensing  medicine,  I  am  prepared  to  say  that  the  time  has 
arrived  when  we  may  fairly  call  upon  the  medical  men  to  attach 
some  sign  to  nnusual  doses.  It  was  my  idea  at  first  that  the  sign  (!) 
would  be  better  than  the  initials  as  a  mark  of  distinction,  the  former 
mode  having  been  adopted  in  Grermany  and  Austria,  and  it  being 
desirable,  if  possible,  that  such  signs  should  be  universal.  After 
consideration,  however,  I  have  come  to  the  conclusion  that  the 
initials  would  be  preferable.  I  am  satisfied  that  if  this  matter  were 
brought  fairly  before  the  medical  profession,  they  would  coincide 
with  our  views.  The  medical  man  expects  us,  when  we  have  any 
doubt  about  the  strength  of  the  doses,  to  apply  to  him.  It  is  very 
often  difficult  now  to  ascertain  where  he  lives  ;  if,  however,  his 
address  were  placed  on  the  prescription,  it  would  be  easy  to  find 
him,  and  the  necessity  of  applying  to  the  patient  would  be  avoided. 
But  I  agree  with  Mr.  Hampson  in  thinking  that,  even  when  the 
signature  is  attached,  if  we  feel  the  responsibility  too  oppressive,  we 
are  quite  at  liberty  to  decline  to  dispense  prescriptions  of  this  ex- 
ceptional character. 

Mr.  Savage  :  I  think  that  Mr.  Hampson  is  quite  right  in  the 
view  he  takes  in  his  paper,  and  that  we  should  not  advert  to  any 
particular  case,  but  deal  with  the  question  as  a  general  one.  I  think, 
as  a  body,  we  ought  to  be  in  accord  with  the  medical  man.  It  seems 
to  me  that  medical  men  and  pharmacists  and  the  medical  and  phar- 
maceutical press  should  all  be  in  accord  with  one  another  on  this 
matter.  I  should  prefer  the  use  of  initials  as  a  distinguishing  mark 
for  unusual  doses.  I  have  seen  it  suggested  that  the  quantity  should 
be  written  out  in  full  when  unusual  doses  are  ordered,  but  I  do  not 
see  what  additional  security  that  would  give  us,  because  it  might  be 
repudiated  by  the  medical  man  ;  whereas,  if  he  puts  his  initials  for 
the  dose  that  would  be  a  sufficient  authority  for  us  to  dispense  it. 
I  think  if  we  were  to  respectfully  make  this  suggestion  to  the  medical 
profession  it  would  be  adopted,  to  our  mutual  advantage. 

Mr.  R.  Reynolds  (Leeds)  :  The  unanimity  of  feeling  on  the  part 
of  the  meeting  on  this  subject  may  be  easily  gathered  from  the 
expressions  of  opinion  which  have  fallen  from  the  various  speakers  ; 
the  only  question,  therefore,  that  remains  is  the  form  into  which  we 
shall  put  the  suggestion.  I  feel  sure  the  medical  profession  will 
regard  with  approval  this  proof  of  the  vigilance  of  the  pharmaceu- 
tical body,  and  that  they  will  giv^  their  careful  attention  to  any 
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suggestion  which  this  Conference  may  offer.  It  appears  to  me 
desirable  that  besides  the  main  question  of  indicating  extraordinary 
doses,  other  proposals  made  in  the  course  of  discussion  should  be 
sifted  more  closely  than  would  be  possible  in  this  meeting.  I  beg, 
therefore,  to  move  the  appointment  of  a  small  committee,  to  whom 
shall  be  entrusted  the  drawing  up  of  a  resolution  ;  such  committee 
to  consist  of  Messrs.  Hampson,  Greenish,  Rimmington,  Benger,  and 
Martindale. 

Mr.  M.  RoGERSON  (Bradford)  :  I  think  it  very  desirable  that  some 
definite  resolution  should  be  come  to  on  this  subject,  and  that  a 
committee  should  be  appointed,  as  suggested  by  Mr.  Reynolds. 

Mr.  Williams  (London)  :  As  to  retaining  the  prescription  pre- 
scribing the  unusual  dose,  I  do  not  think  there  is  any  use  in  returning 
it  to  the  patient,  because  such  dose  would  only  be  given  with  some 
special  object,  and  therefore  it  would  be  improper  for  the  dose  to 
be  repeated  without  reference  being  made  to  the  medical  man.  I 
think,  therefore,  the  chemist  ought  to  retain  it  in  his  own  pos- 
session. 

Mr.  Dyer  (Halifax)  :  While  agreeing  with  Mr.  Williams  that  the 
chemist  should  be  entitled  to  retain  the  unusual  prescription,  I  think 
that  he  ought  to  send  a  copy  of  it  to  the  patient,  so  that  the  medical 
man  might  have  an  opportunity  of  seeing  what  he  had  written. 

The  resolution  appointing  the  committee  was  then  put  and  carried. 


The  next  paper  read  was  on — 

URINARY    EXAMINATIONS    IN    GENERAL,    AND     THE 
TESTS  FOR  ALBUMEN  AND  SUGAR  IN  PARTICULAR. 

By  Louis  Siebold. 

As  pharmacists  are  now  fast  advancing  from  the  position  of  mere 
traders  to  the  rank  of  scientific  men,  the  testing  of  urine  will  be 
more  frequently  entrusted  to  them  by  the  medical  practitioners,  who 
themselves,  as  a  rule,  have  not  the  necessary  practical  experience  for 
conducting  such  eiLaminations.  Pharmacists,  I  think,  cannot  be  too 
strongly  recommended  to  devote  some  of  their  time  and  energy  to 
the  acquisition  of  an  intimate  knowledge  of  urinary  analysis,  espe- 
cially as  we  find  that  our  professional  analysts  in  general  are  but 
imperfectly  acquainted  with  this  branch  of  analytical  chcniistry. 
In  bringing  this  subject  before  you,  gentlemen,  1  sliall,  of  course, 
not  attempt  to  treat  it  in  its  entirety,  for  this  would  bo  impossible 
to  do,  even  in  a  very  superficial  manner,  in  the  short  time  at  my 
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disposal.  I  merely  wish  to  draw  your  attention  to  the  commonest 
and  most  important  tests,  and  to  point  out  some  great  errors  in  con- 
nection with  urine-testing,  which  are  very  generally  committed  by 
medical  practitioners — errors  which  in  many  cases  render  the  exa- 
mination quite  worthless.  Let  us  at  once  pass  on  to  instances  of 
this  kind.  A  medical  man  requests  his  patient  to  send  him  a  sam- 
ple of  his  urine,  and  a  quantity  varying  from  two  to  eight  fluid 
ounces -is  supplied  in  due  course,  and  examined.  Now,  if  the  ques- 
tion to  be  decided  is  simply  the  presence  or  absence  of  an  abnormal 
substance,  such  as  sugar,  bile,  or  albumen,  the  sample  of  urine  thus 
supplied  will  answer  the  purpose.  But  if  the  specific  gravity  be 
required,  or  if  the  per-centage  of  urea,  j)hosphates,  chlorides,  sul- 
phates, or  of  any  other  constituent,  is  to  be  ascertained,  then  this 
mode  of  examining  a  sample  of  urine  which  does  not  represent  the 
chemical  composition  of  the  entire  renal  discharge  of  twenty-four 
hours  is  highly  objectionable.  If  I  say  that  portions  of  urine  passed 
by  the  same  man  at  different  hours  of  the  day  or  night  vary  very 
considerably  in  their  composition,  and  that  the  quantitative  analysis 
of  any  such  single  portion,  whether  passed  in  the  morning,  after- 
noon, or  evening,  affords  no  satisfactory  insight  into  the  patient's 
condition,  I  am  merely  uttering  a  truth  which  is  known,  or  ought  to 
be  known,  to  every  medical  practitioner.  Nevertheless,  this  truth  is 
very  generally  ignored.  Small  samples  of  urine,  which  in  no  way 
represent  the  daily  discharge,  pass  day  after  day  from  the  medical 
man,  or,  by  his  orders,  direct  from  the  patient,  into  the  hands  of  the 
analysts,  and  however  correct  the  analyses  may  be,  they  will  be 
useless  in  very  many  cases,  and  lead  to  erroneous  conclusions.  In- 
stead of  so  doing,  the  whole  quantity  of  urine  passed  within  twenty- 
four  hours  should  be  collected,  mixed,  and  measured,  and  a  portion 
of  this  mixture  submitted  to  an  analysis.  If  medical  men  forget 
this  fact,  let  chemists  who  are  called  upon  to  undertake  urinary 
analyses  remind  them  of  it,  and  let  them  do  so  persistently  as  long 
as  their  efforts  are  not  saccessful.  Let  us  look  at  a  few  practical 
instances.  The  specific  gravity  of  healthy  urine  collected  during 
twenty-four  hours  usually  ranges  between  I'OIG  and  1-024,  the  nor- 
mal quantity  discharged  within  that  time  being  from  1200  to  1600 
cubic  centimetres,  or  from  40  to  56  fluid  ounces.  The  density  of 
the  various  samples  collected  during  that  time,  if  estimated  sepa- 
rately, may,  however,  vary  far  more  considerably,  so  that  the  density 
of  one  portion  may  be  below  1*016,  and  that  of  another  portion  may 
be  above  1*030,  although  the  whole  mixture  shows  the  average  nor- 
mal density  of  1*020.    If,  by  copious  water  drinking,  the  daily  quan- 
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iitj  of  urine  from  a  healthy  person  be  increased  to  2000  c.c,  or 
beyond,  or  if  it  be  decreased  in  another  case  by  a  scanty  con- 
sumption of  liquids  to  800  cc,  or  below,  the  specific  gravity  of 
the  urines  would  be  lower  or  higher  accordingly  ;  and  although  • 
the  per-centage  of  solid  constituents  in  such  urines  might  appear 
abnormal,  yet  the  total  quantity  of  solid  matter  discharged  within 
twenty-four  hours  would  be  about  equal  in  both  cases,  and  would 
indicate  a  healthy  condition  in  either  of  the  two  persons.  Thus 
it  will  be  seen  that  if  the  precaution  of  collecting  and  measuring 
the  entire  quantity  of  twenty-four  hours  be  neglected,  the  density 
may  vary  enormously.  It  may  be  as  low  as  1"005  in  one  case,  . 
and  it  may  be  1'035  in  another  case,  and  yet  a  medical  man  might 
commit  a  serious  error  were  he  to  assume  a  hydraemic  state  in  the 
former,  or  a  diabetic  state  in  the  latter  case.  No  reliable  conclu- 
sion of  any  kind  can  be  drawn  from  the  specific  gravity  in  either 
instance,  and  it  might  therefore  just  as  well  be  left  undetermined. 
The  only  exceptional  instance  in  which  the  mere  density,  regardless 
of  the  above  precautions,  affords  a  valuable  diagnostic  expedient  is 
that  of  a  pale- coloured  urine  of  very  high  specific  gravity.  In 
many  cases  it  is  of  great  importance  to  ascertain  the  exact  quantity 
of  urea,  or  that  of  phosphates  or  chlorides  ;  but  here,  again,  it  is 
almost  equally  necessary,  if  not  more  so,  to  take  the  total  daily 
volume  of  urine  into  account,  as  the  mere  per-centage  of  those  sub- 
stances contained  in  a  small  sample  of  the  urine  proves  nothing 
whatever.  Yet  we  are  constantly  called  upon  to  carry  out  such 
examinations,  and  the  most  unwarrantable  inferences  are  often 
drawn  from  our  results  by  members  of  the  medical  profession. 
Contrary  to  my  clearly-expressed  desire  as  to  the  form  in  which  the 
urine  should  be  supplied  to  me  for  the  purpose  of  a  quantitative 
analysis,  I  have  had  to  undertake  many  such  analyses  of  samples  of 
urine  not  representing  the  composition  of  the  whole  day's  discharge, 
■which  had  never  been  collected  or  measured ;  and  whatever  the 
value  of  the  qualitative  and  the  microscopic  examinations  may  have 
been  in  such  cases,  the  quantities  per  cent,  of  urea,  phosphoric  acid, 
etc.,  might  as  well  have  been  left  out  from  the  report.  On  one 
occasion,  a  largo  percentage  of  phosphates  was  found;  and  the 
medical  gentleman,  a  physician  of  high  repute,  looked  upon  this 
as  indicating  an  increased  waste  of  nerve  substance.  A  careful 
examination,  however,  showed  that  the  phosphates  discharged  with 
the  urine  within  twenty-four  hours  foil  considerably  short  of  their 
normal  amount.  A  gentleman  sufibring  from  saccharine  diabetes 
had  his  urine  examined  by  a  chemist  on  the  continent,  who  found 


468  BEITISH    PHARMACEUTICAL   CONFERENCE. 

5*5  per  cent,  of  sugar.  Shortly  afterwards,  lie  requested  me  to 
make  an  analysis  of  his  nrine,  and  supplied  me  with  the  entire  quan- 
tity collected  in  twenty-four  hours,  amounting  to  2G00  cubic  centi- 
metres. I  found  5 '3  per  cent,  of  sugar,  which  represents  a  dis- 
charge, of  138  grammes  of  sugar  per  day.  He  went  again  on  a  tour 
to  the  continent,  and  improved  much  in  general  health  and  strength. 
When  he  returned  to  England  four  months  afterwards,  he  seemed 
much  alarmed  by  the  result  of  an  analysis  of  his  urine  made  by  a 
French  chemist,  who  had  found  six  per  cent,  of  sugar.  I  also  exa- 
mined his  urine,  with  the  same  result ;  but  far  from  there  being  any 
cause  for  alarm,  the  patient  was  undoubtedly  much  better;  for 
though  the  sugar  amounted  to  six  per  cent.,  the  quantity  of  urine 
passed  within  twenty-four  hours  was  only  1550  cubic  centimetres, 
showing  that  the  daily  discharge  of  sugar  had  fallen  from  138  to 
93  grammes.  The  per-centage  alone  seemed  to  indicate  a  worse  con- 
dition, but  in  combination  with  the  measurement  of  the  urine  it 
showed  a  vast  improvement.  I  may  here  mention  that  the  per- 
centage of  sugar  in  the  urine  of  a  diabetic  patient  also  varies  ex- 
ceedingly at  different  hours  of  the  day  and  night,  and  under  the 
influence  of  diet. 

Of  course,  there  is  not  always  a  necessity  for  mixing  the  urines 
passed  during  the  whole  day  and  night,  in  order  to  make  a  useful 
quantitative  analysis.  In  cases. of  acute  inflammatory  diseases  and 
the  like,  w^here  a  careful  and  uniform  diet  is  observed  day  and  night, 
there  is  not  much  variation  in  the  composition  of  the  urines  passed 
at  different  hours,  so  that  any  sample  may  be  looked  upon  as  fairly 
representative,  and  fit  for  the  determination  of  specific  gravity,  urea, 
phosphates,  etc.  But  even  then  the  quantity  of  urine  passed  in 
twenty-four  hours  should  be  at  least  approximately  known  and 
taken  into  consideration.  In  these  cases,  a  quantitative  analysis 
will  have  more  of  a  prognostic  than  a  diagnostic  importance,  whilst 
my  remarks  refer  chiefly  to  the  numerous  instances  of  chronic 
disorders  in  which  a  quantitative  analysis  is  desired  for  the  diag- 
nosis. 

From  these  general  remarks  on  quantitative  analyses  of  urine, 
I  will  now  turn  to  the  qualitative  tests  for  albumen  and  sugar, 
the  two  abnormal  substances  most  commonly  sought  for  in  urine. 

The  means  generally  employed  for  the  detection  of  albumen  are  : — 
(1)  The  application  of  heat ;  and,  (2)  The  addition  of  nitric  acid. 
The  manner  in  which  these  tests  are  performed,  and  the  precautions 
which  must  be  observed  to  avoid  mistakes,  are  so  generally  known 
to  chemists  that  I  will  not  trouble  you  with  a  description  of  them. 
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"Wbicliever  of  the  two  tests  is  used,  tlie  detection  of  an  appreciable 
amount  of  albumen  is  always  an  easy  matter.     But  when  we  have 
to  search  for  exceedingly  small  traces  of  that  substance,  which  no 
doubt  occur  in  the  urine  of  patients  long  before  the  chronic  state  of 
Bright's  disease  is  suspected  or  recognized,  then  the  question  which 
of  the  tests  should  be  preferred  becomes  undoubtedly  one  of  great 
importance.     Our  modern  authors  have  decided  this  question  un- 
hesitatingly in  favour  of  the  nitric  acid  test,  which  is  to  be  so  ap- 
plied that  the  acid  is  poured  very  carefully  into  the  urine,  so  that  it 
does  not  mix  with  it,  but  forms  a  distinct  layer  at  the  bottom,  above 
which  the  hazy  zone  of  coagulated  albumen  shows  with  great  pre- 
cision.    This  is  no   doubt  a  delicate   test,  but,  on  the  strength  of 
very  numerous  experiments  which  I  have  made  on  the  subject,  I  am 
justified  in  asserting  that  it  is  far  surpassed  in  delicacy  by  a  simple 
modification  of  the  heat  test,  which  I  shall  presently  describe.     You 
all  know  that  albumen  is  not  coagulated  by  heat  in  alkaline  urines, 
and  that  is  not  completely  coagalated  if  the  reaction  of  the  urine  be 
neutral,  for  which  reasons  alkaline  or  neutral  urines  are  slightly 
acidified  by  acetic  acid  before  the  heat  test  is  applied.    It  is  also  well 
known  that  an  excess  of  acetic  acid  will  greatly  interfere  with  the 
test,and  completely  prevent  the  coagulation  of  traces  of  albumen. 
Analysts  who  have  devoted  much  attention  to  the  tests  for  albumen 
will  agree  with  me  that  even  as  little  as  a  few  drops  of  acetic  acid) 
the  quantity  generally  recommended  to  be  added  to  about  half  a 
test-tubeful  of  neutral  urine,  may  be  sufficient  to  prevent  the  detec- 
tion of  very  minute  traces  of  albumen.     If  the  urine  be  acid^  there 
is  of  course  no  acetic  acid  added  before  heating  ;  but  in  this  case 
also  small  traces  of  albumen  are  often  overlooked,  as  Bence  Jones 
has  pointed  out  to  be  the  case,  where  large  doses  of  nitric  or  hydro- 
chloric acid  are  taken  medicinally.    In  such  cases  it  is  recommended 
to  neutralize  the  urine  or  almost  to  neutralize  it  by  ammonia.   There 
are,  however,  acid  states  of  the  urine  in   patients  who  have  not 
taken  any  mineral  acids,  which  also  prevent  the  coagulation  of  very 
small  traces  of  albumen ;  and  numerous  experiments  which  I  have 
made  have  convinced  me  that  in  every  instance  in  which  a  trace  of 
albumen  could  be  detected  by  the  nitric  acid  test  and  not  by  heat, 
the  failure  in  the  latter  test  was  attributable  to  the  acid  state  of  the 
urine.     I  therefore  propose  the  following  modification  of  the  heat 
test  which  I  have  found  to  answer  remarkably  well.     Add  solution 
of  ammonia  to  the  urine  until  just  perceptibly  alkaline,  filter,  and 
add  diluted  acetic  acid  very  cautiously  until  the  urine  acquires  a 
faint  acid  reaction,  avoiding  the  use  of  a  single  drop  more  than 
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required.  "Kow  place  equal  quantities  of  this  mixture  into  two  test- 
tubes  of  equal  size,  heat  one  of  them  to  ebullition,  and  compare  it 
'with  the  cold  sample  contained  in  the  other  test-tube.  The  least 
turbidity  is  thus  distinctly  observed,  and  gives  absolute  proof  of  the 
presence  of  albumen,  the  error  of  confounding  phosphates  with 
albumen  being  out  of  the  question,  as  they  are  precipitated  by  the 
ammonia,  and  removed  by  filtration.  Proceeding  in  this  way  we 
can  find  even  such  faint  traces  of  albumen  as  will  escape  detection 
by  the  nitric  acid  test.  This  test  can,  of  course,  be  used  in  every 
instance,  whilst  the  nitric  acid  test  is  not  suitable  for  urines  con- 
taining deposits  of  urates.  It  surpasses  the  nitric  acid  test  in 
general  applicability  and  in  delicacy. 

How  greatly  the  internal  use  of  mineral  acids  may  interfere  with 
the  detection  of  albumen  by  the  ordinary  mode  of  heating  may  be 
seen  from  the  following  case.  A  physician  delivered  to  me  a  sample 
of  blood-red  coloured  urine  from  a  patient  suffering  from  haema- 
tinuria,  and  requested  me  to  estimate  the  quantity  of  urea.  To  do 
this  it  was  of  course  necessary  first  to  remove  the  albumen  which, 
as  a  matter  of  course,  was  present.  The  urine  was  strongly  acid, 
and  remained  perfectly  clear  upon  boiling,  and  also  upon  boiling 
with  a  drop  of  acetic  acid,  not  a  trace  of  albumen  being  coagulated. 
After  treating  it  with  solution  of  ammonia,  and  then  with  dilute 
acetic  acid  in  the  manner  described,  a  very  considerable  quantity  of 
coagulum  separated  upon  boiling,  and  the  pale  yellow  filtrate  was 
now  perfectly  fit  for  the  determination  of  urea.  I  concluded  that 
mineral  acids  had  been  administered,  and  the  physician  confirmed 
my  supposition. 

Permit  me  now  to  ofier  a  few  remarks  on  the  detection  of  sugar 
in  urine,  or  rather  on  the  copper  test,  which  is  generally  acknow- 
ledged to  be  the  best  and  most  reliable.  This  test  is  certainly  a 
delicate  and  reliable  one  in  the  hands  of  an  experienced  manipu- 
lator, but  it  is  altogether  unsafe  in  the  hands  of  medical  men  or  of 
analytical  chemists  who  have  not  made  a  close  and  special  study  of 
urinary  examinations.  Thus  we  find  that  in  applying  the  copper 
test  in  the  ordinary  and  well  known  way,  sugar  is  very  frequently 
found  where  there  is  none,  and  is  not  detected  where  it  is  present, 
and  such  mistakes  are  made,  too,  by  analysts  of  scientific  eminence. 
Not  that  there  is  any  difficulty  in  detecting  sugar  in  a  decidedly 
diabetic  urine,  for  such  urine  may  be  looked  upon  as  almost  a  pure 
solution  of  grape-sugar,  containing  the  ordinary  normal  constituents 
of  urine  in  such  small  quantities  that  they  do  not  interfere  with  the 
,test.;  but  the  detection  of  traces  of  sugar  in  non-diabetic  urine  is  a 
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very  diflPerent  and  much  more  diflG.cult  task,  yet  it  is  one  of  very 
great  importance  indeed,  as  it  may  enable  tlie  physician  to  discover 
and  perhaps  to  remove  a  tendency  to  diabetes  before  it  develops 
into  the  actual  disease.  As  a  rule,  diabetes  is  not  recognized  or 
suspected  until  one  or  more  of  the  peculiar  symptoms  manifest 
themselves,  and  the  urine  is  then  found  on  examination  to  be  of  a 
decidedly  diabetic  character.  But  it  can  hardly  be  supposed  that 
this  disease  comes  on  suddenly,  or  that  a  man  is  quite  healthy  to- 
day, and  discharges  urine  containing  5  per  cent,  of  sugar  to-morrow. 
There  is  most  probably  a  time,  long  before  the  actual  disease  shows 
itself  by  outward  symptoms,  when  the  urine  still  contains  the  ordi- 
nary constituents  in  normal  quantities,  and  in  addition  to  them  a 
minute  trace  of  sugar,  which  may  gradually  increase  until  its 
quantity  is  such  that  the  disease  is  confirmed,  and  perhaps  in- 
curable. If  this  be  so,  it  must  appear  important  that  we  should  be 
able  to  discover  even  very  small  traces  of  sugar  in  otherwise  healthy 
urine.  Numerous  modifications  of  the  copper  test  have  been  re- 
commended, most  of  which  still  require  experienced  hands,  and  yet 
will  fail  to  detect  sugar  if  present  in  mere  traces.  There  is  one, 
however,  which  appears  perfectly  satisfactory,  and  which  is  so 
strikingly  superior  to  all  the  others,  that  I  think  it  ought  to  be 
universally  adopted.  I  mean  the  modification  of  the  copper  test 
proposed  by  Dr.  William  Roberts,  in  his  work  on  "  Urinary  and 
Renal  Diseases."  It  enabU^s  an  analyst,  inexperienced  in  urine 
testing,  to  find  -^^  of  a  per  cent,  of  sugar,  whilst  with  a  little  prac- 
tice he  will  soon  learn  to  detect  as  little  as  a  -^^  of  a  per  cent, 
without  fear  of  an  error.  The  test  is  best  performed  in  the  follow- 
ing way: — Heat  in  a  test-tube  two  fluid  drachms  of  Fehling's 
standard  solution  of  copper,  and,  when  boiling,  add  five  to  ten 
drops  of  the  urine  to  be  tested  ;  if  sugar  be  abundant,  as  in  a 
decidedly  diabetic  urine,  a  yellowish  or  brick-red  opacity  and 
deposit  will  bo  produced.  If  no  such  reaction  ensue,  test  for 
traces  of  sugar  by  adding  one-and-a-half  fluid  drachms  of  the  urine 
to  the  hot  liquid,  heat  again  to  ebullition,  and  set  aside  for  some 
time.  If  no  milkiness  is  produced  as  the  mixture  cools,  the  urine 
is  either  quite  free  from  sugar,  or  a6  any  rate  contains  less  than  ^ 
of  a  per  cent.  If  the  quantity  of  sugar  is  very  small,  viz.,  from 
J  of  a  per  cent,  to  -^^  of  a,  per  cent.,  the  precipitation  of  the 
yellow  or  red  cuprous  oxide  does  not  take  place  immediately, 
but  occurs  after  sumo  time  as  the  liquid  cools,  and  the  manner 
of  the  change  is  peculiar.  First,  the  mixture  loses  its  trans- 
parency, and  passes  from  a  clear  blaish-greou  to  a  light  greenish- 
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opacity,  looking  just  as  if  some  drops  of  milk  had  fallen  into 
the  tube.  •  This  green  milky  appearance  is  quite  characteristic 
of  sugar.  In  performing  this  test  for  the  first  time,  a  difficulty 
may  be  experienced  on  account  of  the  phosphates  of  the  urine 
being  precipitated  by  the  alkali  of  the  test  solution.  These  phos- 
phates, however,  are  thrown  down  in  large  flakes,  which  are  seen 
floating  in  a  clear  bluish  green  medium  by  holding  the  tube  between 
the  eye  and  the  light.  The  presence  of  sugar  does  away  with 
all  transparency,  which  gives  place  to  a  milky-greenish  or  yellowish 
opacity.  This  mode  of  applying  the  copper  test  is  simple,  very 
delicate,  and  thoroughly  reliable.  It  is  based  upon  the  fact  that 
urine  which  is  free  from  sugar  never  discharges  the  colour  from 
more  than  an  equal  bulk  of  Fehling's  solution.  For  this  reason,  a 
little  more  of  test  solution  is  used  than  of  the  urine.  Fehling's 
solution  is  apt  to  deteriorate  by  keeping,  so  that  without  any 
addition  it  may  cause  a  precipitation  of  cuprous  oxide  upon  boiling ; 
and  for  this  reason,  Lehmann  and  others  have  condemned  it  as  a  test 
for  sugar.  Proceeding,  however,  in  the  manner  described,  the  test 
solution  is  boiled  first ;  and  if  it  remains  clear  there  is  a  proof  that 
it  is  in  good  condition.  If,  instead,  it  forms  a  deposit  on  boiling, 
it  must  be  rejected,  and  a  fresh  supply  of  it  made. 

I  have  dwelt  at  such  length  on  this  modification  of  Trommer's 
copper  test,  because  I  believe  it  is  not  generally  known  amongst 
chemists,  and  because  I  am  so  thoroughly  convinced  of  its  practical 
utility  and  its  superiority  over  all  other  sugar  tests  that  I  feel  sure 
it  need  only  be  tried  to  be  at  once  adopted.  The  other  tests  for 
sugar  in  urine,  viz.,  fermentation,  boiling  with  solution  of  potash, 
boiling  with  carbonate  of  sodium  and  subnitrate  of  bismuth,  etc., 
are  far  less  delicate,  and  very  apt  to  lead  to  errors,  whenever  traces 
of  sugar  are  sought  for. 

Professor  Attfield  :  I  quite  agree  with  all,  or,  at  all  events,  with 
nearly  all  that  has  fallen  from  Mr.  Siebold  on  this  question,  and  I 
should  merely  wish  to  add  the  remark  that  it  is  highly  important 
that  pharmacists  ,and  others  in  examining  urine  should  remember 
that  these  small  quantities  of  albumen  and  calcic  oxalate  may  occur 
in  urine  temporarily,  and  be  of  almost  no  significance.  They  should 
also  not  forget  that  small  quantities  of  sugar  really  form  part  of  the 
normal  constituents  of  urine,  as  was  demonstrated  by  Briicke  and 
confirmed  by  Dr.  Bence  Jones.  Not  only  should  the  chemist 
examine  the  whole  of  the  urine  passed  in  the  twenty -four  hours,  and 
note  the  quantity,  but  he  should,  if  possible,  examine  it  from  day  to 
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day  for  several  days.  I  quite  agree  with  Mr.  Siebold  tliat  very 
delicate  tests  for  albuinen  and  sugar  are  important,  but  unless  we 
find  that  sugar  and  albumen  are  present  from  day  to  day  we  cannot 
draw  the  conclusion  that  the  presence  of  such  very  small  quantities 
on  one  or  two  occasions  is  of  any  significance. 

Mr.  Ekin  :  I  think  it  will  be  found  that  urines  are  often  con- 
demned as  containing  sugar  in  consequence  of  the  impurity  of  the 
reagents  employed. 


Tuesday  Afternoon,  September  l&h,  1873. 
(First  Day.) 

THE  AMOUNT  OP  CALCIC  OXALATE  EXCRETED  IN 
OXALURIA. 

By  Professor  Attfield. 

The  appearance  of  the  minute  octahedra  of  calcic  oxalate  must  be 
familiar  to  every  microscopist  who  has  frequently  examined  urinary 
sediments,  but  I  am  not  aware  that  the  proportion  of  this  deposit 
has  ever  been  determined.  Believing  the  matter  to  possess  some 
pathological  interest,  I  recently  embraced  an  opportunity  of  esti- 
mating the  total  amount  of  calcic  oxalate  excreted  in  twenty-four 
hours  by  a  gentleman  in  whose  urine  his  medical  attendant  and  I 
myself  had  frequently  detected  this  substance.  I  communicate  the 
result  to  the  Pharmaceutical  Conference,  because  I  know  that  the 
aid  of  the  educated  pharmacist  is  frequently  sought  by  the  physician 
in  cases  involving  the  chemical  characters  of  urine. 

Two  and  a  half  pints  of  urine  were  excreted  by  the  patient 
between  10  p.m.  on  one  day,  and  10  p.m.  on  the  following  day. 
The  whole  quantity  contained  425  grains  of  urea,  an  amount  beyond 
the  average  secreted  by  healthy  adult  males,  but  not  more  than  that 
commonly  given  by  patients  suffering  from  oxaluria.  The  sediment 
which  was  not  unusually  voluminous,  consisted  of  urates  and 
mucus,  studded  with  octahedra  of  calcic  oxalate.  No  trace  of 
oxalate  remained  in  solution  in  the  urine.  The  specific  gravity  of 
the  urine  was  1027;  in  other  respects  it  was  normal.  The  sediment 
was  collected  on  a  Swedish  filter,  and  every  trace  of  oxalate  was 
found  to  bo  thus  secured.  It  was  then  treated  with  a  little  warm 
dilated  hydrochloric  acid,  no  particle  of  oxalate  remaining  undis- 
solved. Ammonia,  added  to  the  filtered  acid  liquid,  gave  a  pre- 
cipitate of  calcic  oxalate,  which  after  some  time  was  collected, 
Biightly  washed,  dried,  and  weighed.  The  amount  was  two-thirds 
of  a  grain,  or  exactly  068  (or,  in  one  litre,  0*031  of  a  gram). 
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Less  than  a  gram,  therefore,  of  calcic  oxalate  was  excreted  by 
this  patient  in  twenty-four  hours.  Whether  or  not  this  small 
quantity  represents  the  average  amount  in  such  cases  I  cannot 
state.  Further  analyses  must  be  made  before  this  point  can  be 
decided.  If  one  may  judge  from  one's  memory  of  appearances 
under  the  microscope,  I  should  say  that  I  have  frequently  met  with 
instances  in  which  the  proportion  of  calcic  oxalate  was  three  or  four 
times  that  just  mentioned.  But  whatever  be  the  amount,  some 
effort  should  be  made  to  determine  it,  for  the  occurrence  of  calcic 
oxalate  in  the  urine  is  said  to  be  highly  significant,  although  its 
source  and  mode  of  action  in  the  system  is  obscure.  If  the  influence 
of  the  oxalic  acid  or  other  oxalic  compound  be  toxic,  the  extent  of. 
its  action  will  depend  very  greatly  on  its  amount.  If  the  oxalic 
radical  occurs  in  the  blood  as  oxalic  acid,  and  its  action,  as  held  by 
some,  is  that  of  a  solvent  of  calcic  phosphate,  then  again  the  extent 
of  its  influence  will  turn  upon  its  amount.  A  few  quantitative 
analyses  would  scarcely  fail  to  throw  light  on  these  points,  and  to 
possess  chemical,  pathological,  and  physiological  interest.  I  should 
myself  be  quite  willing  to  estimate  the  amount  of  calcic  oxalate  in 
the  urine  in  well  marked  cases  of  oxaluria  if  the  medical  practitioner, 
or  the  microscopist,  or  pharmacist  who  may  examine  the  urine  will 
send  portions  to  me  at  the  laboratories  of  the  Pharmaceutical 
Society,  17,  Bloomsbury  Square,  London. 


The  President  :  I  think  there  can  only  be  one  opinion  amongst 
us,  and  it  is  that  our  best  thanks  are  due  to  Professor  Attfield  for 
having  brought  forward  this  important  question.  The  analysis  of 
urine  is  daily  becoming  more  and  more  important  to  the  pharmacist 
in  his  character  as  the  scientific  adviser,  on  many  points,  of  the 
medical  man ;  and  there  can  be  no  doubt  that  an  accurate  means  of 
estimating  oxalic  acid  in  urine  is  very  much  needed. 

Mr.  SiEBoLD  (Manchester)  :  I  have  often  been  surprised  to  find 
that  the  authors  of  books  on  urinary  analysis  never  allude  to  the 
quantity  of  oxalate  of  lime  discharged,  for  I  feel  perfectly  sure  that 
that  part  of  the  question  is  of  the  highest  importance.  It  may  also 
be  important  to  ascertain  the  quantity  of  oxalic  acid  which  is  left  in 
urine  in  a  dissolved  state.  Cases  have  occurred,  not  unfrequently, 
where  with  great  care  oxalic  acid  in  a  dissolved  state  could  be 
detected  by  mixing  the  clear  urine  with  a  small  quantity  of  solution 
of  calcium  chloride,  evaporating  to  about  ^th  of  its  original  volume, 
acidulating  with  a  sufficient  quantity  of  hydrochloric  acid,  filtering 
after  some  time,  and  adding  to  the  clear  filtrate  strong  solution  of 
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sodium  acetate  in  excess.  The  precipitate  formed  contains  all  tlie 
oxalic  acid  in  the  shape  of  calcic  oxalate.  To  ensure  complete 
precipitation,  the  mixture  should  be  allowed  to  stand  for  twelve 
hours. 

Professor  Attfield  :  As  stated  in  my  paper  I  examined  the  urine 
after  the  separation  of  the  calcic  oxalate,  with  the  view  of  ascertaining 
whether  or  not  any  oxalic  compound  remained  in  solution.  Mr. 
Siebold's  remarks  confirm  those  which  Mr,  Day  has  made  in  his 
"  Physiological  Chemistry,"  where  he  alludes  to  some  experiments 
which  seem  to  show  that  after  the  liquid  has  been  set  aside  for 
twenty-four  hours,  urine  apparently  containing  no  oxalate  of  calcium 
may  at  length  deposit  crystals.  As  regards  tbe  amount  of  calcic 
oxalate  in  urine,  I  brought  the  matter  under  the  notice  of  Dr. 
Lionel  Beale,  who  is  an  excellent  authority  on  such  questions.  His 
reply  was  as  follows  : — "  Dear  Professor  Attfield, — I  never  found 
oxalate  of  lime  enough  to  estimate,  and,  as  far  as  I  know,  your 
analysis  is  the  only  one  recorded.  The  fact  is  a  very  interesting 
one.     Yours  faithfully,  Lionel  J.  Beale." 

Mr.  Reynolds  (Leeds) :  Those  who  are  in  the  habit  of  examining 
the  deposits  in  urine  are  aware  that,  although  no  crystals  of  oxalate 
of  lime  may  at  first  be  detected,  yet  if  the  liquid  be  set  at  rest  for  a 
longer  time,  crystals  may  appear  after  all.  The  microscopist  plays 
an  important  part,  but  I  think  the  chemist  is  not  less  essential  than 
he  in  the  investigation. 

Professor  Attfield  then  read  a  paper  on — 
AMMONIACAL  SALTS  AND  THEIR  USUAL  IMPURITIES. 
By  Alfred  Payne,  F.C.S. 

In  this  paper,  in  response  to  a  query  in  the  list  of  subjects  for 
research  issued  by  the  British  Pharmaceutical  Conference,  I  beg  to 
offer  to  pharmacists  some  of  my  experiences  in  ammonia  manufacture 
gained  during  the  past  forty  years. 

Bones,  tar  liquor,  and  gas  liquor,  are  the  only  commercial  sources 
of  ammonia. 

Up  to  about  1840,  bones  were  the  chief  source  of  ammonia.  They 
were  burnt  largely  to  prpduce  animal  charcoal  and  bone  ash.  The 
liquor  which  distils  from  them  is  rich  in  ammonia,  twenty  tons  of 
bones  yielding  about  one  ton  of  rough  ammoniacal  salt. 

The  chief  impurity  in  ammoniacal  salts  made  from  bones  is  the 
dipplcs  oil.  This  oil  is  a  complex  body,  and  contains  picolin, 
lutidin,  coUidin,  and  other  compounds. 
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Althougli  the  elements  of  ammonia  (nitrogen  and  hydrogen)" 
occur  largely  in  bones,  the  bones  contain  no  trace  of  ammonia 
itself,  nor  any  of  the  above  named  principles,  nor  are  any  of  these 
principles  formed  when  bones  decompose  spontaneously;  but,  on 
the  other  hand,  they  are  produced  when  bones  are  suddenly  heated 
to  redness.  There  is  a  definite  temperature  at  which  ammonia 
forms,  and  other  temperatures  at  which  oils  are  produced ;  and  if 
the  ammonia-forming  temperature  could  be  uniformly  applied  to 
the  burning  bones,  we  should  increase  that  valuable  product,  and 
more  or  less  avoid  the  formation  of  the  offensive  oils.  There  is  also 
formed  some  phosphoretted  hydrogen  in  bone  burning,  which 
oxidizes  in  the  condensers,  producing  a  little  phosphate  ot  ammonia. 
These  two  impurities,  viz.,  dipples  oil  and  phosphate  of  ammonia, 
we  may  expect  in  bone-ammonia. 

Since  1840,  about  which  time  bones  came  largely  into  use  for 
agricultural  purposes,  the  price  of  them  has  more  than  doubled, 
and  their  ammoniacal  value  has  been  diminished  by  treatment  for 
the  extraction  of  glue,  size,  and  fat,  so  that  they  are  rarely  used 
now  for  this  purpose.  The  ammoniacal  liquor  produced  at  gas 
works  is  almost  the  only  source  from  which  commercial  ammonia  is 
now  derived. 

The  elementary  matters  found  in  gas  liquor  are  hydrogen,  oxygen 
nitrogen,  carbon,  sulphur,  iron,  phosphorus,  arsenic,  and  some- 
times traces  of  potassium  and  calcium.  The  proximate  principles 
into  which  these  group  themselves  are  numerous,  and  vary  much 
according  to  the  temperature  used  in  carbonizing  the  coals  (or  in 
gas-making),  and  of  course  they  affect  the  purity  of  the  salts  formed 
from  the  liquor  which  contains  them. 

Coals  also  contain  neither  ammonia  nor  oils,  and  the  numerous 
principles  derived  from  them  by  distillation  are  formed  at  the 
respective  temperatures  met  with  in  the  retorts  from  the  moment 
the  cold  coals  are  thrown  in  till  the  vapours  arising  from  them 
come  into  contact  with  the  bright  red-hot  sides  of  the  retort. 

Some  of  these  principles  have  acid  qualities,  and  adhere  with 
such  tenacity  to  the  volatile  alkali  of  the  gas  liquor  that  they  cannot 
be  separated  from  it  either  by  oxidation,  distillation,  or  by  detergent 
agents.  For  instance,  we  may  separate  the  sulphur  by  a  hydrated- 
metallic  oxide,  then  treat  the  filtrate  with  permanganate,  and  distil 
it  two  or  three  times,  and  w^e  shall  get  a  product  sweet  and  bril- 
liant ;  but  after  standing  a  month  in  a  white  glass  bottle,  a  deep 
indigo-blue  deposit  forms  on  the  glass. 

Twenty  years  ago  I  formed  the  opinion  that  this  deposit  is  a  true 


BRITISH   PHARMACEUTICAL    CONFERENCE.  477 

indigo  resulting  from  a  rearrangement  of  the  elements  of  tlie  gas- 
tar  and  the  ammonia,  and  subsequent  discoveries  as  to  the  constitu- 
ents of  gas-tar  confirm  the  impression.  The  tendency  to  form  this 
blue  deposit  renders  such  liquor  ammonias  unfit  for  pharmaceutical 
and  some  other  purposes. 

Thus,  before  we  can  produce  even  plain  liquor  ammonise  pure 
enough  for  use,  the  ammonia  must  be  reduced  by  saturation  to  a 
fixed  salt,  and  the  adhering  impurities  then  got  rid  of.  But  here  a 
new  difficulty  presents  itself.  Part  of  the  carbon,  nitrogen,  and 
sulphur  which  the  gas  liquor  contains  are  always  found  grouped 
together  as  sulpho-cyanogen,  and  this  with  the  ammonia  forms  a 
fixed  salt,  which  remains  as  an  impurity  in  the  sulphate  or  chloride 
of  ammonium,  rendering  those  salts,  if  made  by  direct  saturation, 
unfit  for  most  purposes.  At  certain  temperatures  also  in  subsequent 
operations  with  these  impure  salts,  the  elements  assume  a  different 
arrangement,  and  form  bisulphide  of  carbon ;  and  although  in  this 
decomposition  a  saving  of  ammonia  is  effected,  the  nitrogen  of  the 
cyanogen  coming  out  as  ammonia,  it  does  not  compensate  for  the 
danger ;  for  I  have  seen  a  strong  wrought  iron  still,  eight  feet 
long,  blown  into  pieces  by  the  accidental  ignition  of  gases  liberated 
in  this  reaction;  besides  which  the  resulting  ammonia  is  always 
tinted  and  impure. 

For  these  reasons,  the  direct  saturation  of  gas  liquor  by  fixed 
acids  is  almost  everywhere  abandoned. 

If,  however,  the  gas  liquor  be  first  distilled,  the  sulpho- cyanides 
remain  behind ;  whilst  the  distillate  contains  ammonia,  sulphur 
carbonic  acid,  sulphide  of  ammonium,  and  hydrocarbon  oils.  There 
is  great  liability  to  loss  in  conducting  this  process  on  a  large  scale, 
and  the  most  careful  attention  to  all  the  physical  laws  concerned  in 
it  is  necessary  to  ensure  a  good  economic  result ;  but  on  saturating 
the  distillate,  and  filtering  and  boiling  the  liquor,  a  good  white  com- 
mercial salt  (either  sulphate  or  muriate)  is  obtained.  Even  this, 
however,  will  contain  traces  of  the  hydrocarbon  oils  and  their 
colour-forming  principles  ;  also  metallic  impurities  derived  from  the 
saturating  acids,  and  from  the  wear  and  tear  of  the  apparatus,  and, 
if  absolutely  pure  products  are  desired,  it  is  at  this  stage  that  these 
impurities  must  be  eliminated. 

Solution,  filtering  through  animal  charcoal,  and  repeated  crystal- 
lizations, will  separate  the  hydrocarbon  oils. 

Magnesia  salt,  carefully  added,  will  separate  the  phosphates  (pro- 
vided the  solution  contains  a  slight  excess  of  ammonia). 

Arsenic  (derived  either  from  the  coals  used  in  gas^making  or 
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from  pyrites  acid)  may  be  detected  by  Marsh's  test,  using  mag- 
nesium, which  will  also  manifest  the  presence  of  copper,  lead, 
mercury,  zinc,  and  other  poisonous  metals. 

If  chloride  of  ammonium  contains  arsenic  it  should  be  boiled 
•with  excess  of  acid,  when  the  arsenic  will  pass  oS  in  vapour  as 
terchloride. 

If  sulphate  contains  arsenic  it  can  be  separated  by  boiling  with 
zinc  and  excess  of  acid,  when  the  arsenic  passes  off  as  arsenuretted 
hydrogen. 

All  other  probable  metallic  impurities  may  be  separated  by  first 
rendering  the  solution  acid,  treating  with  sulphuretted  hydrogen, 
and  filtering  out  the  precipitate,  then  rendering  the  filtrate  alkaline 
with  ammonia,  and  precipitating  with  sulphide  of  ammonium,  and 
again  filtering  bright,  and  crystallizing. 

It  may  be  assumed  that  an  ammoniacal  salt  which  has  been  sub- 
jected to  this  treatment  is  pure,  i.e. : — 

1.  Boiling  with  animal  charcoal,  filtering,  and  recrystallizing. 

2.  Precipitating  its  alkaline  solution  with  magnesium  salt,  and 
filtering. 

3.  Boiling  (if  a  chloride)  with  excess  of  hydrochloric  acid,  or  (if 
a  sulphate)  with  zinc  and  excess  of  acid. 

4.  Treating  the  acid  solution  with  sulphuretted  hydrogen,  and 
filtering. 

5.  Treating  the  alkaline  solution  with  sulphuretted  hydrogen,  and 
filtering. 

6.  And,  finally,  recrystallizing  from  an  accurately  neutral  solution, 
which  has  previously  been  cleansed  from  sulphuretted  hydrogen  by 
boiling  with  a  slight  excess  of  acid. 

The  above  treatment  ensures  a  pure  salt,  from  which  all  the  pre* 
parations  of  ammonia  may  be  safely  made  when  only  the  legitimate 
commercial  raw  materials  have  been  used. 

But,  unfortunately,  the  competition  of  trade  and  the  struggle  to 
produce  cheap  articles  lead  some  manufacturers  to  utilize  waste 
products  as  saturators,  by  which  other  classes  of  impurities  are 
introduced.  The  commonest  of  these  is  the  residuum  (chiefly 
chloride  of  manganese)  left  in  the  stills  after  the  generation  of 
chlorine.  When  this  is  used  the  chlorine  combines  with  its  equiva- 
lent of  ammonium,  but  the  manganese  does  not  subside  ;  it  attaches 
itself  to  the  cyanogen  of  the  crude  gas  liquor  (for,  of  course,  these 
crude  saturators  would  not  be  used  with  the  distilled  liquor),  and 
thus  forms  mangano-cyanogen,  from  which  results  a  mangano- 
cyanide  of  ammonium,  a  salt  which  can  scarcely  be  separated  from 
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the   varlons    preparations   in    whicli   the   ammonia   is    afterwards 
used. 

To  the  sesqnicarbonate  it  imparts  a  red  tint,  often  exhibited  in 
thin  lines  or  layers  on  the  fractured  surface ;  all  such  ammonia 
should  at  once  be  rejected  as  unfit  for  use. 

Gypsum,  or  sulphate  of  lime,  is  sometimes  used  as  a  saturator  in 
districts  where  miaeral  acids  are  not  made ;  portions  of  this  often 
remain  as  impurities  in  the  resulting  salt,  but  these  are  easily 
separated  by  careful  recrystallization. 

In  conclusion,  the  pharmacist  has  to  do  with  only  liquor  am- 
monise,  sesqnicarbonate  of  ammonia,  hydrochlorate  of  ammonip, 
nitrate  of  ammonia. 

The  liquid  preparations  he  will  himself  prepare  from  the  above. 

Liq.  ammonisB  should  make  a  clear  and  colourless  solution  with 
either  nitrate  of  bismuth  or  nitrate  of  silver,  which  shows  the 
absence  of  hydrocarbon  oils. 

The  nitrate  of  ammonia  should  be  scrupulously  neutral,  or  it  will 
be  unfit  for  making  the  anaesthetic  gas.  For  further  examination 
each  of  the  preparations  should  be  tested  thus  :  — 

For  phosphates  make  the  solution  slightly  alkaline,  and  try  mag- 
nesia salt. 

For  arsenic  try  the  acid  solution  in  Marsh's  apparatus  with  mag- 
nesium. 

For  other  metals  try  an  acid  solution  with  sulphuretted  hydrogen, 
and  then  an  alkaline  solution  with  sulphide  of  ammonium. 

If  the  ammoniacal  preparations  will  pass  this  ordeal,  and  meet 
these  reagents,  without  cloud,  tint,  or  other  indication  of  impurity, 
they  may  be  regarded  as  perfect,  and  fit  for  any  purpose  in  phar- 
macy or  the  arts. 


Professor  Attfield  :  I  am  sure  members  will  thank  Mr.  Payne 
for  his  paper ;  for  communications  from  gentlemen  who  have  been 
engaged  for  years  in  the  manafacture  and  examination  of  one  or 
two  special  substances  are  most  anxiously  sought  for  by  the  execu- 
tive of  the  Conference.  Such  papers  are  most  welcome.  There  is 
one  other  commercial  source  of  ammonia  besides  that  mentioned  by 
Mr.  Payne ;  I  refer  to  the  so-called  volcanic  ammonia  of  the  boracic 
lagoons  of  Tuscany.  A  paper  on  this  subject  was  read  by  Mr.  W.  D. 
Howard  in  1865,  at  the  Birmingham  Conference.  I  am  told  that 
the  supply  of  this  ammonia  is  about  equal  to  the  demand  for 
ammoniacal  salts  of  constant  purity.  It  is  only  fair  to  say,  how- 
ever, that  pure  salts  can,  apparently,  bo  made  from  the  ammoniacal 
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liquor  of  gas-works,  as  pointed  out  by  Dr.  Parkinson  at  our 
meeting  held  at  Birmingham. 

Mr.  Booth  (Heckmondwicke)  :  There  is  another  source  of  am- 
monia that  has  not  been  mentioned,  namely,  the  waste  product  of 
woollen  manufacture.  Formerly  all,  and  still  a  good  deal  of  this 
waste  product  is  sent  down  into  Kent  for  the  purpose  of  manuring 
the  hop  plants ;  but  much  is  distilled  for  illuminating  gas,  just  as  coal 
is  distilled.  The  residual  animal  charcoal  is  used  principally  in  iron 
manufacture  for  blackening  models,  so  that  they  may  be  drawn 
away  from  the  sand  more  easily.  The  ammoniacal  liquor  is  used 
principally  for  scouring  and  washing  purposes. 

Mr.  CouPLAND  (Harrogate)  :  Benzoate  of  ammonia  is  often  im- 
pure. For  some  weeks  I  regularly  compounded  it  as  a  medicine, 
but  owing  to  an  interruption  of  supply  I  was  obliged  to  make 
application  to  a  local  chemist.  He  opened  a  fresh  bottle,  and  sent 
me  some.  Its  odour  was  unmistakably  disagreeable,  and  rendered 
it  unsuitable  for  the  purpose  for  which  I  wanted  it.  It  had  a  coal- 
tar  odour.  I  think  it  desirable  the  attention  of  the  Conference 
should  be  directed  to  this  matter  of  coal-ammonia,  and  chemists 
should  recognize  the  fact,  for  in  the  course  of  business  other  pre- 
parations of  ammonia  may  be  met  with  subject  to  contamination 
from  similar  sources  of  impurity. 

Mr.  Williams  :  It  should  not  be  forgotten  that  benzoic  acid  pro- 
duced from  gum,  though  properly  used  for  medicinal  purposes,  is 
not  entirely  true  benzoic  acid,  but  contains  a  considerable  quantity 
of  cinnamic  acid.  For  strictly  chemical  purposes,  not  for  medical 
purposes,  benzoic  acid  produced  from  urine  is  the  pure  body.  How- 
ever, as  the  prices  of  gum  have  materially  decreased  of  late  years,  I 
believe  the  acid  made  from  it  has  been  quite  as  cheap  as  that  made 
from  the  urine  of  horses  and  cows.  The  acid  made  from  the  urine 
of  cows,  I  believe,  comes  principally  from  Germany,  while  that 
m.ade  from  gum  is  principally  prepared  in  England. 


THE  COMPOSITION  OF  THE  AIR  OF  SEWERS  A^D 
DRAINS. 

By  John  Nicholson,  F.O.S. 

It  is  only  during  the  last  few  years  that  attention  has  been  drawn 
to  the  agency  of  sewer  gases  in  the  production  and  transmission 
of    typhoid    fever    and  other    epidemic  diseases ;  consequently  the 
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nature  of  tliese  gases  and  the  composition  of  the  air  in  the  interior 
of  the  sewers  have  not  often  been  subjected  to  any  scientific  examin- 
ation. 

Now  that  the  subject  has  been  brought  more  prominently  before 
the  public,  these  examinations  will  doubtless  become  more  numer- 
ous ;  as  from  the  variable  nature  of  the  compounds  it  will  be  only  by 
tabulating  and  comparing  a  great  number  of  analyses  that  any  useful 
information  can  be  obtained. 

I  offer  this  first  experience  of  mine  as  an  item  of  evidence  on  a 
subject  that  I  consider  of  great  importance,  which  will  repay  a  more 
thorough  investigation  than  it  has  yet  received. 

In  1871,  Sunderland,  in  common  with  many  other  towns,  suffered 
from  a  visitation  of  small-pox,  the  severity  of  which  was  partly  at- 
tributed to  a  want  of  ventilation  in  the  sewers.  In  the  same  year, 
borrowing  powers  were  applied  for  to  extend  the  sevyerage  to  the 
new  parts  of  the  town ;  in  consequence  of  which  application  an 
oflicial  f I'om  the  Local  Government  Board  was  sent  down  to  make 
the  necessary  investigations. 

This  gentleman  attached  considerable  importance  to  the  aforesaid 
absence  of  ventilation,  and  made  it  an  imperative  condition  that  this 
state  of  things  should  be  remedied,  recommending  several  plans  that 
were  considered  successful  in  other  towns,  but  leaving  it  to  the  cor- 
poration to  adopt  what  they  thought  best. 

The  ideas  and  method  on  which  the  Sunderland  sewers  had  been 
constructed  were  directly  opposite  in  principle  to  those  now  insisted 
on.  According  to  the  highest  sanitary  authorities  of  twenty  years 
ago  the  sewerage  system  was  perfect,  every  joint  perfectly  cemented, 
every  outlet  securely  trapped,  and  every  precaution  taken,  at  a  great 
expense,  to  keep  the  enemy  underground ;  and  all  done  by  the  ex- 
press order  of  the  then  Local  Government  Board. 

The  Health  Committee,  in  whose  province  this  matter  fell,  before 
making  such  a  complete  reversal  of  all  their  arrangements,  wished 
to  ascertain  the  actual  state  of  the  air  in  the  interior  of  the  sewers, 
and  employed  me  for  that  purpose.  I  made  the  examination  at  the 
end  of  September,  1871,  obtaining  the  air  by  fixing  a  bell-mouthed 
pipe,  of  about  ten  inches  diameter,  into  the  wall  of  one  of  the 
main  sewers  at  its  upper  end  ;  from  this  I  carried  up  a  small  pipe 
into  a  temporary  house  erected  near  the  spot,  and  drew  the  air 
out  with  an  aspinitor,  taking  care  to  have  every  joint  air-tight,  and 
to  draw  out  a  few  thousand  cubic  inches  every  time,  before  com- 
mencing. 

This  sewer  drains  a  oonsideiuble  section  of  the  town,  and  was 
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selected  for  examination  becanse  it  was  considered  more  tliorougWy 
trapped  than  any  of  the  others,  and  has  its  outlet  in  the  river,  under 
water  at  all  times  except  the  low  water  of  spring  tides. 

The  average  composition  of  the  air  in  this  sewer  I  found  to  be  : — 


Nitrogen. 

Oxygen. 

Carbonic 
Acid. 

Sulphuretted 
Hydrogen, 

Ammonia. 

81-1 

18-4 

0-5 

Traces. 

Traces. 

Specific  gravity  1001 '5  ;  greatest  amount  of  pressure  with  advancing 
tide,  one  fifth  of  an  inch  on  a  fine  water  gauge  representing  -^-^-^  of 
an  ounce  to  the  square  inch  of  surface.  When  these  results  were 
obtained  there  were  still  wanting  the  means  of  comparison  with 
other  towns.  The  only  information  I  could  meet  with  on  the  subject 
consisted  of  two  analyses  kindly  furnished  me  by  Dr.  Letheby,  one 
made  by  himself  in  the  London  sewers,  in  1858,  and  the  other  in 
the  same  year  at  Paris  by  M.  Graultier  de  Claubry.  On  comparing 
these,  which  I  have  arranged  in  a  tabular  form,  I  found  that  we  were 
not  in  so  good  a  condition  as  London  in  1858,  but  very  much  better 
than  Paris. 

The  amount  of  sulphuretted  hydrogen  and  carbonic  acid  was  much 
less  than  I  expected  to  find,  and  I  was  rather  surprised  at  the  specific 
gravity  being  so  low ;  all  the  writers  that  I  have  seen  on  the  subject 
of  sewer  gas  mention  it  as  being  a  dense,  heavy  compound,  that  will 
almost  fall  through  the  air  unaltered ;  but  I  have  not  before  seen 
an  actual  estimation  of  its  gravity. 

With  regard  to  the  efficient  ventilation  of  the  sewers,  I  drew  the 
following  conclusions  : — 

1.  That  we  must  not  place  too  much  reliance  on  the  schemes  pro- 
posed and  plans  adopted  in  other  large  towns,  as  we  have  absolutely 
no  data  at  all  as  to  the  state  of  the  sewer  gases  there,  while  we  know 
there  are  many  essential  difierences  in  the  manufactures  carried  on, 
the  position  of  the  town,  and  the  disposal  of  the  sewage,  all  of  which 
tend  to  prevent  comparison  between  any  two  towns. 

2.  As  we  know  that  the  gas  will  pass  through  the  water  traps  into 
the  houses,  in  a  greater  or  less  degree,  our  obvious  principle  of  ven- 
tilation may  be  stated  concisely.  Make  every  possible  communica- 
tion between  the  sewers  and  the  open  air,  and  guard  just  as  carefully 
every  connection  with  the  insides  of  houses.  By  numerous  openings 
the  little  pressure  there  is  will  be  removed,  so  that  a  less  quantity  will 
pass  through  the  traps,  while  that  will  have  been  so  diluted  by  the 
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diffusion  of  air  through  the  sewers  as  in  a  great  measure  to  have 
lost  its  noxious  effects. 

3.  There  is  not  sufficient  pressure  in  the  sewers  to  force  the  gas 
to  any  great  height  in  narrow  tubes,  so  that  the  nearer  the  openings 
are  to  the  ground  the  more  readily  will  diffusion  be  carried  on,  and^ 
the  more  numerous  the  openings  are,  the  more  will  the  gas  be  diluted 
both  inside  the  sewers  and  when  it  issues  out  into  the  air. 

The  ventilation  was  carried  out  for  the  whole  length  of  the  sewer 
I  had  examined,  by  perforating  the  iron  cover  of  each  man-hole 
with  circular  openings,  while  each  flushing  pipe  and  lamp  hole  on  , 
the  smaller  branches  was  covered  with  a  grating  instead  of  a  solid  I 
piece  of  iron. 

There  was  thus  an  opening  obtained  to  the  outer  air  at  an 
average  of  every  one  hundred  yards  of  the  sewer  and  all  its 
branches. 

After  this  had  been  completed  and:  in  operation  for  some  months, 
I  made  a  further  examination  of  the  air  at  the  same  place  in  Febru- 
ary, 1873,  under  as  nearly  as  possible  the  same  conditions  of  weather, 
when  I  found  a  change  in  the  proportions  of  all  the  constituents ;  it 
now  contained : — 


Nitrogen. 

Oxygen. 

Carbonic 
Acid.. 

Sulphuretted 
Hydrogen. 

Ammonia. 

80-36 

19-37 

0-23 

None. 

0-05 

Specific  gravity,.  99875. 

The  proportion  of  oxygen  wae  nearly  one  per  cent,  higher, 
representing  an  improvement  of  37  per  cent,  on  the  analysis  of 
1871. 

The  carbonic  acid  was  '27  per  cent,  lower,  showing  an  improve- 
ment of  54  per  cent.,  and  I  was  not  able  to  obtain  the  slightest 
indication  of  the  presence  of  sulphuretted  hydrogen. 

The  greatest  difference  I  found  was  an  increase  in  the  quantity  of 
free  ammonia,  which  could  now  be  estimated  easily,  and  the  specific 
gravity  was  considerably  lower,  owing  no  doubt  to  this  larger  pro- 
portion of  ammonia  and  the  reduction  in  the  amount  of  carbonic 
acid. 

From  these  data  I  arrived  at  the  conclusion  that  a  largo  body  of 
air  enters  the  sewer  at  the  ventilators,  and  becoming  mixed  with 
the  gas  that  is  formed  there,  dilutes  it  and  renders  it  more  rapidly 
diffnsible  at  every  opening. 
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Nitrogen, 

Oxygen.' 

Carbonic 
Acid. 

Sulphuretted 
Hydrogen. 

Ammonia. 

Atmospheric  Air  ... 
Sunderland,  1871... 
Sunderland,  1873  . 
London,  1858    ...... 

Paris,  1858    

78-96 
81-1 
80-35 
79-96 

78-86 

21^00 

18-4 

19-37 

19-51 

17-93 

0-04 

0.5 

0-23 

2- 29 

None 
Traces 
None 
Traces 

0-92 

Traces 

Traces 

0-05 

Mr.  HowARTH  ,  (Manchester) :  I  wish  to  ask  Mr.  Nicholson 
whether  he  thinks  that  long  shafts  are  not  effectual  in  the  ventilation 
of  sewers  ? 

Mr.  Nicholson  (Sunderland) :  Mj  experience  shows  that  the 
nearer  openings  are  to  the.  ground  the  better  the  ventilation,  and  the 
higher  the  shafts  are  the  more  difficult  it  is  to  ventilate  effectually, 
unless — which  does  not  of  ten  happen— there  be  a  pressure  of  gas 
sufficient  to  force  it  up  to  the  top  of  the  shafts. 

Mr.  Savage  (Brighton)  :  This  subject  is  very  important  to  us  at 
Brighton,  because  for  some  years  we  have  been  draining  into  the 
sea,  and  my  belief  was  that  for  all  practical  purposes  the  drainage 
was  perfectly  innocuous  and  effective.  However,  from  what  appeared 
in  the  medical  publications,  it  was  considered  necessary  to  send  the 
drainage  over  an  extent  of  seven  miles,  and  we  have  now  sewers 
constructing  that  length,  with  a  fall  of  only  three  feet  in  a  mile. 
With  reference  to  the  subject  of  the  paper,  the  course  adopted  in 
our  main  sewer  is  to  have  a  supply  of  charcoal  renewed  from  time 
time  at  the  man-holes,  and  then  to  have  shafts  erected  here  and 
there  for  the  ventilation  of  the  sewers.  But  notwithstanding  all 
these  precautions,  some  of  which  have  not,  however,  been  entirely 
carried  out,  a  great  nuisance  still  exists  on  account  of  the  mode  by 
which  these  gases — which  are  constantly  escaping — get  into  inhabited 
houses.  We  had  traps  constructed  and  made  all  sorts  of  arrange- 
ments, but  no  perfect  mode  was  adopted  for  excluding  these  gases. 
The  only  course  that  now  seems  open  to  us,  is  to  have  indepeudent 
shafts  continued  to  the  top  of  the  houses  to  carry  off  these  noxious 
gases.  I  know  of  no  other  process  likely  to  prove  effectual,  though 
the  objection  to  that  one  is  its  expense. 

Professor  Attfield  (referring  to  questions  put  by  Mr.  Howarth)  : 
I  believe  a  proposition  has  been  made  for  ventilating  sewers  by 
using  lamp-posts  as  shafts,  but  it  has  not  been  acted  upon,  as  there 
are  several  objections  to  its  adoption.  I  should  like  to  ask  Mr. 
Nicholson  whether  he  has  made  any  experiment — any  direct  experi- 
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menfc — npon  the  organic  gases  of  sewers  and  drains  ?  No  doubt  it 
is  extremely  valuable  to  have  indirect  evidence  as  to  the  condition 
of  the  air  found  in  sewers  and  drains  by  estimd-ting  the  amount  of 
oxygen  contained  in  that  air ;  but  at  the  same  time  I  think  it  is 
highly  desirable  that  we  should  have  some  direct  evidence  on  that 
point.  I  therefore  wish  to  ask  Mt.  Nicholson  whether  he  has  made 
any  experiment  of  that  kind,  whether  he  has  tried  the  effect  of 
sewer  gases  on  solutions  of  nitrate  of  silver,  Nessler  reagent,  perman- 
ganate of  potassium,  or  such  bodies  ? 

Mr.  Nicholson:  I  have  not  yet  had  an  opportunity  of  making 
such  experiments. 

Mr.  Marttndale  :  If  the  theory  be  a  true  one  that  diseases,  such 
as  typhus  fever  and  small-pox,  are  conveyed  by  germs,  perhaps  the 
use  of  cotton  wool  as  a  filtering  medium  might,  if  applied  in  this 
case,  tend  to  show  some  deposit  of  organic  matter  valuable  for 
analysis. 

Mr.  G.  P.  ScHACHT  (Clifton)  :  The  most  promising  method  with 
which  I  am  acquainted  is  one  that  provides  shafts  containing,  not  a 
few  gas-jets,  but  a  considerable  body  of  fire.  The  effect  of  that 
arrangement  would  be  at  once  to  produce  a  current  and  to  destroy 
the  vitality  of  all  germs  which  might  be  the  vehicles  of  disease. 
That  strikes  me  as  by  far  the  most  useful  plan  that  has  yet  been 
suggested.  The  differences  in  the  inorganic  constituents  of  the  air 
hardly  seem  likely  to  produce  any  great  difference  in  the  healthful- 
ness  of  a  neighbourhood.  It  is  to  the  organic  contaminations  we 
must  give  our  attention,  and  their  submission  to  the  fiery  ordeal  I 
have  just  mentioned,  would,  without  doubt,  deprive  them  of  all 
power  for  mischief. 

Mr.  Bottle  (Dover)  :  One  plan  is  to  pump  the  gases  from  the 
sewers,  by  using  engine  chimney  shafts  for  that  purpose  wherever 
permission  to  do  so  can  be  obtained,  in  every  case  passing  the 
sewer  gas  through  the  furnace.  In  towns  like  Bradford,  where 
chimney  shafts  are  as  common  as  trees  in  the  country,  there  should 
bo  no  diflSculty  in  getting  manufacturers  to  allow  the  air  of  sowers 
to  pass  through  their  furnaces.  That,  I  think,  would  have  a  bene- 
ficial effect. 

Mr.  Ekin  (Bath)  :  There  is  no  ventilating  shaft  like  the  kitchen 
chimney.  Two  or  three  years  ago  some  gas-tar  was  thrown  down 
the  outlets  of  a  sewer  in  the  lower  parts  of  tlio  town  in  which  I 
reside,  and  in  a  very  few  minutes  the  smell  of  the  tar  was  perceived 
in  the  houses  in  the  upper  parts  of  the  town,  at  least  half  a  mile 
away  from  the  places  where  the  gas-tar  was  thrown  in.     The  in- 
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habitants  at  once  sent  complaints  to  the  gas-works,  believing  that 
the  smell  was  due  to  an  escape  of  gas.  In  another  case  too  some 
impure  and  offensive  carbolic  acid  was  thrown  down  a  drain  by  a 
friend  of  mine  who  did  not  know  how  to  get  rid  of  it  in  any  other 
way.  The  people  in  the  immediate  neighbourhood  on  that  occasion 
also  sent  word  to  the  gas-works  complaining  of  an  escape  of  gas. 
These  instances  give  one  an  idea  of  the  great  pressure  there  must 
be  in  the  sewers.  I  once  ventilated  a  soil  pipe  in  my  own  house  by 
carrying  an  inch  and  a  half  gas  pipe  from  it  to  the  top  of  the  house 

-  above  the  chimneys.  When  the  opening  in  the  soil  pipe  was  made 
you  could  hardly  hold  your  hand  over  it,  the  pressure  was  so  great. 
Water  does  not  effectually  keep  out  the  gases,  for  after  a  time  I 
have  found  that  it  becomes  saturated,  and  the  gases  pass  through, 
as  may  be  proved  by  suspending  -over  a  trap  a  piece  of  blotting 
paper  saturated  with  a  lead  salt. 

Mr.  Williams  (London) :  With  regard  to  the  gases  passing 
through  a  layer  of  charcoal,  is  it  not  necessary  that  the  charcoal 
should  be  kept  damp  ?     If  so,  there  is  some  difficulty  in  the  use  of 

-  charcoal  even. 

Mr.  Stott  (Halifax)  :  At  the  Halifax  Union  Workhouse,  on 
account  of  the  prevalence  there  of  small-pox,  we  have  adopted  the 
plan  of  ventilating  the  shafts  by  passing  them  into  a  very  high 
chimney,  and  the  plan  has  proved  so  successful  that  the  party  who 

■  suggested  it  is  about  to  patent  it. 

Mr.  Kershaw  (Soiithport)  :  In  our  district  we  have  adopted  these 
charcoal  pans,  and  find  that  they  are  not  effective. 

Mr.  Baldock  (South  Norwood)  :  There  are  several  important 
points  involved  in  Mr.  Nicholson's  paper.  Some  views  that  have 
been  expressed  by  the  author  are  in  direct  opposition  to  certain 
statements  made  by  other  writers  on  the  subject,  and  notably  by  Dr. 
A.  Carpenter,  of  Croydon,  who  published  a  series  of  letters  on  this 
subject  in  the  Times  about  twelve  months  ago.     Then,  and  also,  I 

"believe,  at  the  present  time,  the  practice  was  to  run  a  small  pipe  up 
the  side  of  the  house.  My  own  opinion  is  that  the  gases  would  not 
choose  that  circuitous  mode  of  exit,  because  there  must  necessarily 
be  considerable  pressure  in  the  sewers  in  order  to  carry  off  the  gas 
in  that  way ;  and  that  that  pressure  does  not  always  exist  is  proved, 
not  only  by  Mr.  Nicholson's  statements,  but  also  by  an  expedient 
adopted  at  Croydon  known  as  the  charcoal  grating.  From  this  it 
is  argued  that  the  pressure  is  sometimes  into  the  sewer,  and  not  out 
of  it,  which  state  of  things  is  known  by  the  fact  that  the  surface  of 

\the  charcoal  is  occasionally  covered  with  a  light  pulverulent  dust. 
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I  think  the  fact  is  rather  overlooked  that  many  of  the  traps  are  dry, 
and  unless  there  be  a  rainfall,  they  will  readily  admit  gas  under 
slight  pressure  when  in  close  contiguity  to  the  sewers. 

Mr.  Sumner  (Liverpool)  :  In  confirmation  of  what  has  been 
stated  by  Mr.  Ekin,  I  may  say  with  regard  to  gases  passing  through 
traps,  that  at  a  very  early  period  in  the  petroleum  importation,  a 
great  quantity  of  petroleum  was  stored  by  the  dock  side  at  Liver- 
pool, in  the  lower  part  of  the  town.  An  accident  occurred  in  the 
carting  of  some  of  this  petroleum,  and  some  friends  of  mine  living 
in  the  upper  part  of  the  town,  three-quarters  of  a  mile  away,  per- 
ceived the  gas  through  the  traps  of  their  houses.  My  friends 
examined  the  traps,  and  were  satisfied  they  were  full  of  water ;  yet 
the  smell  of  the  petroleum  was  so  perceptible  that  they  had  no 
difficulty  in  deciding  where  the  escape  came  from.  The  best  pre- 
ventive of  pressure  from  the  main  sewers,  I  have  found,  is  a  curved 
pipe,  as  large  in  diameter  as  your  drain  will  admit,  near  its  junction 
with  the  sewer. 

Mr.  Bottle  (Dover)  :  With  regard  to  the  escape  of  gases  from 
sewers,  very  much  depends  upon  the  direction  of  the  wind.  When 
blowing  in  a  direction  contrary  to  the  fall  of  the  main  sewer,  I  have 
found  that  the  pressure  within  the  sewer,  and  consequently  upon 
house  traps,  has  been  materially  increased.  I  believe  also  that  the 
dip  of  the  ordinary  house  traps  is  not  sufficient.  Many  of  them  do 
not  dip  more  than  one  eighth  of  an  inch,  and  a  small  piece  of  house 
flannel,  or  other  similar  substance,  acting  as  a  syphon,  rapidly 
empties  them. 

The  President  :  The  subject  of  ventilation,  whether  of  sewers  or 
dwelling-houses,  is  a  large  one,  and  people  are  apt  to  forget  that 
arrangements  in  a  particular  form,  though  answering  in  some  cii*- 
cumstances,  may  be  of  no  use  in  others.  I  remember  the  case  of  a 
friend  of  mine  who  was  at  infinite  pains  to  ventilate  the  sitting- 
rooms  of  his  house,  in  order  to  get  rid  of  the  products  of  the  com- 
bustion of  gas.  He  attempted  to  show  me  how  splendidly  his  plan 
worked,  and  how  the  heated  air  from  the  gas  was  carried  oti'  through 
the  ventilator,  by  putting  a  candle  to  it,  when  the  light  was  blown 
out  by  an  iVdraught.  I  suspect  such  cases  are  not  uncommon. 
The  alteration  of  external  circumstances  has  a  great  deal  to  do  with 
the  result  in  matters  of  this  cliaracter.  Meteorologists  know  how 
exceedingly  difficult  it  is  to  account  for  windage  even  where  obstruo- 
tiona  to  currents  of  air  appear  to  bo  very  trilling. 

Mr.  Nicholson,  in  reply,  said  :  I  have  seen  ventilation  through 
fire  tried  in  several  instances,  but  I  do  not  think  the  plan  is  pi-actic- 


488 


BRITISH    PHARMACEUTICAL    CONFERENCE. 


able  unless  you  have  frequent  centres  of  ventilation.  It  has  been 
found  that,  when  fires  have  been  lighted  at  the  bottom  of  the  shafts, 
a  pressure  has  been  caused  by  which  the  water  has  been  all  drawn 
out  of  the  traps  in  the  immediate  neighbourhood.  The  only  remedy 
in  my  opinion  is  to  have  as  many  openings  as  possible  into  the  open 
air,  and  as  near  the  ground  as  possible. 

The  thanks  of  the  members  were  then  given  to  Mr.  Nicholson  for 
his  paper. 


Professor  Attfield  then  read  the  following : 

PHAEMACEUTICAL  NOTES. 

By  S.  R.  Atkins. 

The  Preliminary  Examination. 

It  is  desirable  that  the  certificates  of  the  local  examinations  of  the 
universities  of  Oxford,  Cambridge,  and  Durham,  and  also  of  the 
College  of  Preceptors,  should  take  the  place  of  our  own  Preliminary 
examination,  the  latter  to  be  abolished. 

The  argument  in  favour  of  such  a  course  may  be  briefly  stated 
thus  : — The  design  of  such  an  examination  is  to  test  a  liberal  edu- 
cation. Such  test  would  be  more  appropriately  applied  by  a  strictly 
educational  authority — educational,  I  mean,  in  the  literary  rather 
than  in  the  technical  sense. 

The  advantages  of  such  a  change  would  be  greater  uniformity  and 
accuracy  of  results,  the  avoidance  of  the  very  possibility  of  collusion 
on  the  part  of  the  examined,  or  of  negligence  on  the  part  of  local 
secretaries. 

And  finally,  the  certainty  of  securing  that  which  after  much 
talking  and  writing  we  have  at  length  obtained  a  consensus  of 
opinion  upon,  namely,  that  this  examination  should  be  strictly  pre- 
liminary to  apprenticeship. 

The  Medical  Profession. 

The  relations  existing  between  medical  men  and  pharmaceutists 
is  a  subject  destined  yet  further  to  engage  attention.  And  not  being 
a  matter  for  legislation,  it  is  one  pre-eminently  in  which  a  healthy 
public  opinion  can  only  be  created  by  full  and  free  discussion. 

No  one  will  dispute  the  assertion  that  it  is  highly  desirable  a 
kindly  and  confidential  relationship  should  exist  between  the  general 
practitioner  and  the  dispensing  chemist.  That  such  a  sentiment 
already  largely  exists  we  gladly  admit,  but  chiefly  confined  to  the 
large  centres  of  population. 
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Nothing  is  more  common  in  provincial  towns  than  to  find  every 
member  of  the  faculty  dispensing  his  own  medicines. 

Compromise,  in  the  shape  of  mutual  surrender,  is  the  only  solu- 
tion of  the  difficulty  we  can  discover.  Medical  men  should  entrust 
to  us  their  dispensing,  we,  i^er  contra,  guaranteeing  not  to  poach  on 
their  special  preserve  in  the  shape  of  counter-prescribing: 

Pharmaceutical  Titles. 

Ground  for  inquiry  and  amendment  exists  in  this  particular.  The 
bare  statement  of  the  fact  should  suffice,  that  the  men  who  entered 
the  vineyard  at  the  eleventh  hour  have  well-nigh  the  same  distinc- 
tion as  those  who  have  borne  the  heat  and  burden  of  the  day. 

We  know  the  difference  in  value  between  the  terms  "  Pharmaceu- 
tical Chemist^'  and  "Member  of  the  Pharmaceutical  Society^' — the 
general  public  unhappily  does  not. 

We  most  gladly  welcome  the  late  comers,  and  would  as  heartily 
have  greeted  them  had  they  arrived  earlier.  Still,  if  pharmaceu- 
tical titles  are  of  any  practical  use,  in  so  far  as  our  constituencies 
are  concerned,  let  them  distinguish,  and  not  confound,  things  that 
differ. 


The  President  :  Each  of  these  subjects  is  so  wide  that  we  might 
occupy  a  week  in  discussing  it ;  it  is  for  you  to  say  how  far  it  is 
desirable  for  us  to  enter  upon  them  now.  We  are,  however,  bound 
to  send  to  Mr.  Atkins  the  expression  of  onr  thanks.  If  any  gentle- 
man has  any  remarks  to  offer  respecting  the  notes  we  shall  be  glad 
to  hear  him. 

Mr.  Reynolds  (Leeds)  :  I  have  taken  notes  of  two  sentences, 
"  the  negligence  of  local  secretaries  "  and  "  the  possibiHty  of  collu- 
sion." The  duties  of  local  secretaries, — since  one  day  in  every 
quarter  has  now  been  fixed  when  they  must  be  shut  up  for  three 
hours  with  the  candidates, — are  not  specially  desirable.  In  any  case 
it  is  clear  that  these  duties  are  important,  and  must  be  thoroughly 
discharged.  Before  any  doubts  are  cast  upon  the  integrity  with 
which  local  secretaries  perform  their  functions  good  evidence  should 
he  offered.  I  believe  that  a  much  more  definite  system  on  the  part 
of  those  who  regulate  that  duty  is  needful ;  for  instance  no  instruc- 
tions now  come  down  with  the  examination  papers.  The  attention 
of  the  Board  has  been  drawn  to  this  matter :  it  is  rather  a  serious 
point,  for  tlie  examination  might  become  void  through  any  irregu- 
larity of  a  deputy  to  whom  an  examination  had  been  entrusted.  It 
was  desirable  to  take  many  precautions  and  to  avail  ourselves  of  the 


490  BRITISH   PHARMACEUTICAL   CONFERENCE. 

benefit  of  the  experience  of  the  universities.  If,  for  instance,  you 
are  likely  to  have  a  larger  number  of  candidates  than  the  room 
ordinarily  used  can  accommodate,  so  that  the  students  shall  have  a 
sufficient  space  between  each  other,  a  larger  room  should  be  engaged. 
Further,  I  think  the  holding  of  examinations  in  private  houses 
should  be  discouraged.  Some  public  place  should  be  used  for  the 
purpose.  I  think  I  ought  to  say,  on  behalf  of  the  local  secretaries, 
that  some  improvements  could  be  made  on  the  present  system. 

Mr.  Savage  (Brighton):  I  concur  in  the  desirableness  of  the  local 
examination  being  conducted  in  large  centres,  but  at  the  same  time 
it  must  be  borne  in  mind  that  the  plan  will  be  attended  with  expense 
to  young  men  who  can  ill  afford  it.  Not  only  this  ;  but  these  uni- 
versity local  examinations  occupy  a  week,  whilst  our  present  exa- 
minations occupy  but  three  hours. 

Mr.  Carteighe  :  I  concur  in  the  general  spirit  of  Mr.  Atkins' 
note.  He  certainly  does  treat  the  matter  somewhat  curtly ;  but 
I  concur  in  the  view  that  it  is  desirable  as  soon  as  possible  to 
pass  over  a  purely  elementary  educational  examination  to  an 
educating  body,  because  I  think  it  would  be  an  immense  advantage 
to  the  youths  who  are  to  be  our  future  apprentices.  It  is  true 
that  the  Society,  since  the  passing  of  the  Pharmacy  Act,  has 
decided,  I  was  going  to  say  condescended,  to  continue  the  Pre- 
liminary examinations  in  their  present  form  or  in  some  other 
form  to  be  decided  upon  hereafter.  I  am  not  prepared  to  say 
that  the  examination  is  on  the  whole  satisfactory  either  to  the 
local  secretaries,  or  to  the  examiners,  or  to  the  candidates  them- 
selves. I  speak  from  some  little  experience  when  I  assert  this. 
I  am  not  prepared  to  say  that  every  local  secretary,  or  indeed  a 
large  per-centage  do  thoroughly  understand  the  importance  of 
their  duty  in  this  respect ;  on  the  other  hand  I  am  bound  to  admit 
that  it  is  rather  a  serious  matter  to  expect  a  local  secretary  to 
give  half  a  day  every  quarter  to  the  performance  of  work  for 
which  he  does  not  receive  any  payment, — a  work  also  which 
does  not  appear  to  carry  with  it  any  particular  honour.  All 
these  are  difficulties  in  carrying  out  the  present  system.  I  know 
that  some  local  secretaries  really  object  to  this  part  of  their 
duty — it  would  be  invidious  to  say  how  many,  but  there  is  un- 
doubted testimony  to  that  effect.  I  would  rather  go  upon  the 
broad  principles  that  examinations  of  this  kind,  w^hich  are  not 
purely  technical,  should  be  conducted  by  a  scholastic  examining 
board.  What  I  take  Mr.  Atkins  to  mean  is  that  we  should 
encourage  a  bigher  class  of  apprentices,  and  that  as  long  as  we 
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keep  holding  out  a  sort  of  intermediate  examination,  and  one  which 
is  considered  easier  than  we  should  wish  it  to  be,  so  long  are 
we  staving  off  the  time  when  we  shall  obtain  a  higher  class  of 
apprentices.  It  ought  to  be  mentioned  for  the  benefit  of  those 
likely  to  contemplate  passing  these  examinations,  that  the  time 
will  very  shortly  come  when  medical  Latin  will  be  excluded.  The 
only  justification  of  the  present  form  of  examination  is  that  it 
has  been  found  expedient.  I  protest,  as  a  member  of  the  Confer- 
ence and  as  a  member  of  the  Society,  against  the  notion  that  it 
is  the  duty  of  the  Society  to  conduct  examinations  which  can 
be  much  better  conducted  by  men  specially  trained  for  that 
purpose. 

Mr.  Smeeton  (Leeds)  :  I  am  inclined  to  think  that  the  final 
middle  class  examinations  might  be  made  useful  if  they  could 
only  have  a  reflex  action  on  the  middle  class  schools  themselves. 
In  many  cases  a  boy  of  sixteen  years  is  brought  to  us,  who 
when  asked  if  he  has  learnt  Latin  will  say  "yes,"  and  although 
even  from  a  good  school,  or  one  that  ought  to  be  good  from  the 
charges  made,  you  will  find  his  knowledge,  on  being  tested,  to 
be  mediocre.  If  it  should  become  law  to  compel  these  schools  to 
submit  their  students  for  examination,  the  difficulty  would  be 
surmounted. 

Mr.  ScHACHT  (Clifton)  :  It  must  undoubtedly  be  admitted  that 
one  of  the  objects  contemplated  by  the  Pharmaceutical  Society 
in  planning  the  Preliminary  examination  was  the  gradual  intro- 
duction of  a  better  educated  class  of  men  into  the  ranks  of 
pharmacy,  and  possibly  as  far  as  the  examination  itself  is  con- 
cerned, it  might  be  more  thoroughly  conducted  by  some  other 
bodies  than  by  our  own  Board  of  Examiners.  But  this  admission 
constitutes  no  argument  for  the  abolition  of  our  "  Preliminary," 
for  we  have  no  power  to  compel  a  candidate  for  pharmacy  to 
pass- the  College  of  Preceptors'  examination,  or  any  other  than 
oar  own,  and  at  last  it  comes  to  this — that  we  want  to  apply 
some  test  that  shall  exclude  those  whose  previous  training  is 
insufficient  to  warrant  the  expectation  that  they  will  bo  able 
to  pursue  the  studies  connected  with  our  calling,  and  this  wo 
must  do  ourselves  through  our  own  Board  of  Examiners.  Moix)- 
over,  by  including  these  departments  of  knowledge  with  those 
that  are  more  purely  technical,  I  do  not  think  the  Board  in  any 
way  risks  its  dignity.  I  may  remind  the  meeting  that  the  various 
departments  of  the  medical  profession  conduct  examinations  of 
this  kind.     (A  member :  *'  Not  by  theuisclvos.")     Yes,  by  them- 
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selves.  I  am  a  registered  apprentice  of  the  Society  of  Apothe- 
caries, and  when  abont  to  be  apprenticed  to  my  master,  the  late 
Mr.  Savory,  was  taken  to  the  Apothecaries'  Hall,  and  required 
to  pass  an  examination  in  Latin  and  arithmetic.  I  believe 
that  many  other  bodies  hold  such  examinations,  and  T  do  not  believe 
it  is  any  disparagement  for  them  to  do  so. 

Mr.  Carteighe  :  The  question  is  not  one  of  dignity  at  all,  but 
whether  the  men  appointed  by  the  Pharmaceutical  Society  are  the 
best  men  for  conducting  the  examination.  With  respect  to  Apothe- 
caries' Hall  the  facts  are  as  stated  by  Mr.  Schacht,  but  as  regards 
the  College  of  Surgeons  this  part  of  their  examination  is  conducted 
by  the  College  of  Preceptors. 

Mr.  Mertindale  :  I  must  confirm  Mr.  Carteighe  as  to  the  College 
of  Surgeons'  examination  being  now  conducted  by  a  separate 
examining  body.  That  society  formerly  did  conduct  their  own 
educational  examination,  but  they  have  now  transferred  that  duty 
to  the  College  of  Preceptors.  I  might  mention  that  if  our  Pre- 
liminary examination  be  abolished,  unless  very  many  more  centres 
are  selected  for  their  examinations  by  other  bodies,  a  hardship  will 
be  inflicted.  On  the  other  hand  there  is  great  objection  some- 
times on  the  part  of  apprentices  to  have  the  examination  in  the 
houses  of  competing  chemists  in  the  same  town,  and  I  have  heard 
of  cases  in  which  rather  than  do  so  they  would  travel  100  miles. 

Mr.  CoTTRiLL  (Shepton  Mallet)  :  I  think  the  clergyman  of  the 
parish  might  undertake  an  examination  of  this  kind.  The  origi- 
nal intention  was  that  the  examination  should  be  a  preliminary 
one ;  it  was  the  case  with  myself  nearly  thirty  years  ago,  but 
there  has  been  a  departure  from  this  rule.  I  trust  there  will  be 
a  discontinuance  of  the  advertising  notices  we  now  see  in  news- 
papers, to  the  effect  that  Mr.  So-and-So  has  passed  the  Preliminary 
examination  in  pharmacy,  he  having  been  trained  by  the  Rev. 
Mr.  Bircher,  or  some  other  local  celebrity.  Such  notices'  are 
disgusting  when  it  is  remembered  that  the  examination  is  of 
such  a  slight  character. 

Mr.  Williams  :  The  question  is,  whether  it  would  be  better  to 
have  every  young  man  come  up  to  London  for  examination  in  jpro- 
]prid  persona,  or  have  written  examination  papers  put  before  him 
under  local  secretaries.  I  think  there  would  be  a  difficulty  in 
accepting  the  examination  of  the  universities  or  of  the  College 
of  Preceptors,  our  Act  of  Parliament  requiring  the  examination 
to  be  conducted  by  examiners  appointed  by  th«  Pharmaceutical 
Society,  and  approved  by  the  Privy  Council. 
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Mr.  Carteighe  :  I  wish  to  say  a  word  in  explanation.  I  never 
meant  to  imply  tliat  tlie  examining  board  had  ever  refused  to 
undertake  the  work  entrusted  to  them,  but  only  intended  to  convey 
my  opinion  that  as  a  matter  of  expediency  and  for  the  good  of 
the  candidates  themselves,  it  is  better  that  these  examinations  should 
be  conducted  by  an  independent  scholastic  board. 


ABSENCE  OF  MOEPHIA  IN  THE  PETALS  OF  PAPAYER 

RHEAS. 

By  Professor  Attfield. 

Pereira,  treating  of  the  red  poppy  in  his  "  Elements  of  Materia 
Medica,"  states,  "  It  is  not  improbable  that  this  plant  [the  whole 
plant]  may  contain  morphia  in  very  minute  quantity."  And  again 
"  It  probably  possesses  a  narcotic  property  in  a  very  slight  degree, 
but  which  is  scarcely  sensible  in  the  ordinary  doses  in  which  this 
medicine  is  employed."  Garrod,  in  his  "  Essentials  of  Materia 
Medica,"  says  of  red  poppy  petals,  "  They  contain,  in  addition  to  the 
red  colouring  matter,  minute  traces  of  the  peculiar  constituents  of 
opium."  And  Bentley,  in  his  "  Manual  of  Botany,"  cites  Cheval- 
lier  in  support  of  the  opinion  that  the  petal-juice  contains  morphia. 
These  quotations  suflBce  for  showing  that  the  well-known  colouring 
agent,  the  juice  of  red  poppy  petals,  is,  to  say  the  least,  suspected 
to  contain  morphia,  and,  consequently,  to  be  a  weak,  though 
no  doubt  very  weak,  narcotic.  On  the  other  hand  Hesse  (Amer. 
Pharm.  Sujjpl.,  4,  50;  Amer.  Pha'nn.,14i0,  145;  Eug.  Trans.  Gmelln's 
Hcmdhook  of  Ohemistry,  vol.  xviii^  p.  20G),  in  a  research  on  the 
red-poppy  plant,  so  thorough  as  to  yield  him  vhGadine^  a  well 
marked  crystalline  alkaloid,  seems  to  have  detected  no  morphia. 
Filhol,  however,  found  morphia  in  the  capsules  of  papajjcr  rheas 
(N.  T.  Pharm.,  2,  150,)  and  Aubergier  (N.  Amer.  Ghim.  Phys.,  20, 
303;  also  Omelin's  Handbook)  is  said  to  have  obtained  from  the 
red  poppy  cultivated  in  Algeria,  opium  containing  10  to  11  per 
cent,  of  morphia.  These  statements,  however,  still  leave  undecided 
the  question  of  the  presence  or  absence  of  morphia  in  the  petals 
of  the  plant,  the  matter  to  which  attention  is  invited  in  this  note, 
and  the  only  one  having  general  pharmaceutical  interest,  inasmuch 
as  the  petals  are  the  only  part  of  the  plant  used  in  medicine. 

In  endeavouring  to  throw  light  on  this  subject,  it  became  obvious 
that  no  experiments  could  be  deemed  conclusive  unless  made  on 
largo  quantities  of  material.     I  therefore  worked  on  one  pound  of 
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petals  (about  6000  petals  or  1500  flowers)  in  each  analysis,  and 
made  three  separate  analyses  by  three  different  processes.  I  also 
assured  myself  by  experiment  that  each  process  would  isolate  mor- 
phia if  that  alkaloid  were  present. 

Experiment  1. — One  pound  of  the  petals  was  gently  warmed  with 
a  quart  of  water  acidulated  by  acetic  acid.  After  digestion  for  two 
hours,  the  liquid  was  separated  from  the  solid  portion,  and  the  lat- 
ter again  similarly  digested.  The  operation  was  once  more  repeated, 
and  the  three  quantities  of  liqnid  mixed  and  treated  as  follows,  the 
exhausted  petals  being  thrown  away.  The  liquid  was  evaporated 
over  a  water-bath,  and  when  only  two  or  three  ounces  remained, 
acetate  of  lead  added,  until  a  precipitate  ceased  to  form.  The  pre- 
cipitate a  was  separated  and  examined  for  meconic  acid,  or  any  acid 
having  analogous  reactions ;  while  in  the  liquid  h,  morphia  was 
sought.  The  precipitate  a — decomposed  by  sulphuretted  hydrogen, 
the  sulphide  of  lead  removed  by  filtration,  and  the  filtrate,  after 
removal  of  sulphuretted  hydrogen,  tested  with  neutral  perchloride 
of  iron — gave  no  reaction  for  meconic  acid.  The  liquid  h  was  sub- 
jected to  a  current  of  sulphuretted  hydrogen  to  remove  lead,  filtered, 
the  clear  filtrate  evaporated  to  a  small  bulk,  carbonate  of  potassium 
added  in  excess,  and  the  mixture  well  shaken  with  about  twice  its 
bulk  of  a  morphia  solvent,  composed  of  ether  and  acetic  ether  in 
equal  parts.  A  portion  of  the  residue  left  by  the  evaporation  of 
this  ethereal  solution  to  dryness,  giving  no  reaction  of  morphia,  the 
bulk  of  the  residue  was  submitted  to  processes  of  purification,  and 
ao'ain  tested.  Not  the  slightest  evidence  of  the  presence  of  morphia 
was  obtained. 

Experiment  2. — One  pound  of  petals,  within  two  hours  of  collec- 
tion, was  digested  in,  and  exhausted  by,  weak  spirit  of  wine,  acidu- 
lated with  acetic  acid.  A  little  tartaric  acid  was  added  to  the  tinc- 
ture, and  the  latter  evaporated  to  dryness  at  a  low  temperature,  the 
residue  exhausted  by  cold  anhydrous  alcohol,  the  alcohol  removed 
by  evaporation,  a  little  water  and  some  bicarbonate  of  potassium 
added  to  the  residue,  and  the  whole  shaken  with  seven  or  eight 
times  its  volume  of  pure  ether  containing  some  acetic  ether.  The 
ethereal  liquid,  evaporated,  gave  a  residue  which  neither  before  nor 
after  subjection  to  purifit;ation  afforded  any  evidence  whatever  of 
the  presence  of  morphia. 

Experiment  3. — The  tincture  from  one  pound  of  petals  was  slightly 
acidulated  with  hydrochloric  acid,  and  evaporated  to  the  consistence 
of  syrup :  the  latter  diluted  with  water,  set  aside  for  some  hours, 
filtered,  and  solution  of  phospho-molybdic  acid  added,  until  a  pre- 
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cipitate  ceased  to  form  ;  the  precipitate  washed  with  water  contain- 
ing phospho-molybdic  and  nitric  acids,  then  canstic  baryta  added 
to  neutralize  acid  and  liberate  alkaloid ;  excess  of  baryta  removed 
by  carbonic  acid  gas,  and  the  whole  evaporated  to  dryness  over  a 
water-bath;  the  residue  digested  in  alcohol;  the  alcoholic  liquid 
filtered  and  evaporated;  the  alcoholic  residue  faintly  acidulated  by 
sulphuric  acid,  dried,  washed  with  pure  ether  ;  water  and  carbonate 
of  potassium  added ;  the  mixture  shaken  with  ether  and  acetic 
ether ;  the  latter  evaporated,  and  the  residue  tested  with  perchlo- 
ride  of  iron,  iodic  acid,  and  other  reagents  for  morphia.  'No  reac- 
tion for  morphia  was  obtained. 

These  experiments  I  offer  as  confirmatory  evidence  of  the  absence 
of  morphia  in  red-poppy  petals.  If  we  admit,  as  I  think  we  may, 
the  presence  of  the  alkaloid  in  other  parts  of  papaver  rheas,  the 
experiments  have  physiological  interest,  and  suggest  (to  some  of 
our  members  in  India  and  elsewhere)  an  examination  of  papaver 
somniferum  with  the  view  of  ascertaining  whether  or  not  morphia  is 
contained  in  the  petals  of  white  poppies  specially  grown  for  opium. 
The  pharmaceutical  interest  of  the  matter  has  already  been  adverted 
to,  but  the  experiments  may  have  pharmaceutico-legal  value  in  the 
event  of  some  zealous  dispenser  of  justice  reading  the  Pharmacy  Act 
as  requiring  syrup  of  red-poppy  petals  to  be  placed  in  the  same 
category  as  syrup  of  white-poppy  capsules. 

The  thanks  of  the  meeting  were  given  to  Professor  Attfield  for 
his  paper. 


The  next  paper  read  was  a 

NOTE  ON  THE  HYDRATION  OF  EXTRACTS. 

By  Charles  Ekin,  F.C.S. 

It  has  occnrred  to  me  that  Wanklyn's  method  of  limited  oxida- 
tion by  means  of  an  alkaline  solution  of  potassium  permanganate 
might  be  applied  with  good  results  to  the  assay  of  such  medicinal 
extracts  as  arc  dependent  for  their  activity  entirely,  or  for  the  most  ^ 
part,  on  certain  alkaloids — all  alkaloids  yielding  a  certain  portion  of 
their  nitrogen  as  ammonia.  Also,  that  it  might  bo  made  available  for 
the  determination  of  the  relative  values  of  the  first  year's  and  second 
year's  plant  of  hyoscyamus,  about  which  a  good  deal  has  been  taken 
for  granted,  but  nothing  yet  really  proved.  And  again,  in  the  case 
of  conium,  to  determine  wliich  has  the  greater  activity,  a  tincture 
made  from  the  fmit  or  from  the  leaves.     Of  course,  the  difficulty 
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lies  in  the  complete  and  easy  separation  of  the  vegetable  proteides 
of  the  plant  juices  ;  but  I  am  by  no  means  sure  that  this  is  not  a 
diflB.culty  that  can  be  overcome,  although  I  regret  I  have  not  yet 
had  time  to  go  sufficiently  into  the  subject  so  as  to  be  able  to  lay 
results  of  any  value  before  this  meeting  of  the  Conference.  I  have 
had,  however,  incidentally  to  determine  the  amount  of  water  in 
various  extracts,  and  have  thus  so  far  answered  Question  66  on  the 
blue  paper  circulated  by  the  Conference,  viz.,  "Is  it  possible  to 
assign  a  definite  degree  of  hydration  to  medicinal  extracts,  with  a 
view  to  uniformity  of  strength  ?  " 

I  believe  it  is  quite  possible  to  do  so,  certainly  with  some,  if  not 
with  all  extracts. 

I  find  that  extracts  of  fair  average  consistence  for  pill  making, 
when  subjected  to  the  heat  of  a  water-bath,  in  the  cases  of  bella- 
donna and  hyoscyamus,  lose  20  per  cent,  of  their  weight ;  and  in 
the  case  of  conium,  25  per  cent. 

The  plan  I  adopted  was  to  spread  the  extract  very  thinly  on  a 
thin  platinum  capsule,  and  dry  at  a  temperatare  of  212°  until  it 
ceased  to  lose  weight.  Various  experiments  with  the  same  extract 
gave  in  this  way  very  constant  results.  At  first,  I  operated  on 
quantities  of  ten  grains  at  a  time  ;  but  I  found  that  several  hours 
were  then  required  for  complete  desiccation  ;  whereas,  if  only  one 
or  two  grains  were  used,  the  time  required  was  little  more  than 
half  an  hour. 

The  consistence  of  extracts  varies  so  much  that  it  would  seem 
advisable  to  define  in  the  Pharmacopoeia  the  amount  of  water  each 
should  contain,  the  amount  to  be  determined  as  I  have  recommended. 
When  once  a  standard  has  been  set  up,  there  would  be  practically 
little  difficulty  to  manufacturers ;  for  I  find,  after  a  few  trials,  the 
eye  can  determine  from  the  consistence  of  the  extract  to  less  than 
1  per  cent,  the  amount  of  water  present. 


Mr.  ScHACHT  :  I  wish  to  ask  Mr.  Ekin  whether  he  has  satisfied 
himself  that  all  the  material  he  lost  over  that  drying  process  was 
water. 

Mr.  Ekin  :  The  question  is  one  I  am  not  surprised  should  be 
asked ;  and  my  reply  is,  that  it  is  quite  possible  the  loss  of  weight 
on  drying  may  not  be  entirely  due  to  loss  of  water,  but  may  repre- 
sent also  an  infinitesimal  quantity  of  alkaloid.  The  estimation,  if 
only  approximate,  is,  however,  practically  sufficient.  Every  one 
who  has  observed  the  varying  consistence  of  extracts  as  sent  out 


BRITISH   PHARMACEUTICAL   CONFERENCE.  497 

hy  different  houses,  at  one  time  as  thin  as  treacle,  at  another  time 
of  fair  pillular  consistence,  must  admit  the  desirability  of  having 
some  standard  .to  go  by,  even  if  it  be  only  a  rough  one. 

Mr.  A.  H.  Mason  (Liverpool)  :  Mr.  Ekin  has  alluded  to  a  differ- 
ence between  the  extracts  of  hyoscyamus  produced  from  different 
plants.  For  some  little  time  past  I  have  been  in  hopes  of  gaining 
information  on  this  subject  of  hyoscyamus,  but  as  yet  have  been 
unable  to  arrive  at  any  definite  results.  It  seems  to  me  an  import- 
ant question  whether  the  biennial  plant  of  first  year's  or  second 
year's  growth  should  be  used.  Much  larger  quantities  of  the  former 
are  used  by  pharmacists  in  this  country  than  the  latter.  The 
"  Pharmacopoeia"  is  rather  indefinite  on  the  point ;  but  in  Squire's 
"  Companion  "  it  is  very  plainly  described  that  the  plant  of  second 
year's  growth  should  be  used.  The  question,  therefore,  is  raised, 
what  difference  is  there  between  the  extract,  tincture,  etc.,  of  the 
biennial  hyoscyamus  of  the  first  year's  growth  and  the  same  plant 
of  the  second  year's  ?  Mr.  Stoddart*  says  the  micro-spectroscope, 
will  immediately  decide  whether  a  tincture  has  been  made  from  the 
annual  or  the  biennial  plant.  Five  dark  bands  are  distinctly  seen 
from  biennial  plant  tincture  which  are  not  visible  in  that  from  the 
annual.  It  has  occurred  to  me,  while  listening  to  Mr.  Ekin's  paper, 
whether  it  would  be  practicable  to  have  all  extracts  in  powder,  pro- 
vided the  strength  did  not  deteriorate ;  at  all  events,  it  would  do 
away  with  the  want  of  uniform  consistency. 

The  President  :  I  do  not  think  that  it  is  generally  understood  how 
great  a  difference  there  is  between  the  annual  and  biennial  varieties 
of  Hyoscyamus  niger.  In  its  second  year  the  latter  is  a  large  orna- 
mental plant  from  three  to  five  feet  high.  In  reply  to  the  sugges- 
tion that  has  been  made  that  the  chlorophyll,  which  is  separated  at 
an  early  stage  in  making  the  extract,  should  be  rejected,  I  should 
just  like  to  say  that  it  is  possible  that  a  portion  at  least  of  the  active 
matter  is  a.s8  jciated  with  it.  Mr.  Stoddart's  researches  showed  clearly 
that  the  absorption  bands  of  the  tinctures  of  the  annual  and  biennial 
plants  aro  quite  distinct,  and  it  is  at  least  a  collateral  fact  that 
chlorophyll  under  different  circumstances  gives  two  or  more  distinct 
spectra ;  and  this  is  a  subject  still  under  investigation.  Until  we 
are  sure  that  the  waxy  chlorophyll  does  not  retain  any  part  of  the 
hyoscyamino,  the  present  process  for  making  extract  may  bo  regarded 
as  a  good  one  in  principle. 

Mr.  Mason  :  I  did  not  intend  to  convey  the  impression  that  there 

•  Pharm.  Joum,,  May  20th,  1871. 
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was  no  difference  between  the  annual  and  the  biennial  plant,  but  my 
remark  had  reference  to  the  possible  difference  between  the  first 
year's  growth  and  the  second  year's  growth  of  the  biennial  hyoscy- 
amus. 

Mr.  Williams  :  A  paper  has  been  published  by  Merck,  in  which 
the  writer  comes  to  the  conclusion  that  the  alkaloid  is  not  crystalline 
but  liquid;  that  it  has  a  tobacco-like  smell,  and  other  properties 
somewhat  resembling  conia.  These  statements  require  confirmation 
before  they  can  be  taken  as  proved. 

Mr.  Ekin  having  been  thanked  for  his  paper,  the  discussion  con- 
cluded, and  the  conference  adjourned  till  Wednesday  morning. 


Wednesday  Morning,  September  17th,  1873. 

(Second  Day.) 

The   Conference   re-assembled   this  morning  at  10  o'clock,  H.  B. 
Brady,  Esq.,  presiding. 

THE  AMERICAN  PHARMACEUTICAL  ASSOCIATION.— 
FRATERNAL  GREETING. 

The  President  :  The  first  business  this  morning,  gentlemen,  has 
reference  to  the  telegram  which  was  sent  yesterday  to  our  American 
brethren.  Last  evening  we  received  a  return  message.  It  is  to  the 
following  effect : — 

"  The  President  of  the  American  Pharmaceutical  Association, 
"  To  the  President  of  the  British  Pharmaceutical  Conference. 

"  We  return  our  hearty  fraternal  greetings." 

Another  American  subject  was  announced  in  a  letter  read  yester- 
day from  Mr.  Bedford,  on  behalf  of  the  Photographic  Album  Com- 
mittee of  the  American  Pharmaceutical  Association.  Mr.  Bedford 
stated  that  the  album  presented  to  the  Conference  had  been  for- 
warded from  the  United  States,  and  I  have  now  to  inform  the 
Conference  that  it  arrived  last  evening,  and  has  been  laid  on  the 
table  for  the  inspection  of  members.  The  album  had  been  conveyed 
to  England  by  the  kindness  of  Mr.  Walter  Y.  Morgan. 


ABNORMAL  DOSES. 
The  President;  The  next  business  is  to  consider  the  report  of  the 
committee  on  abnormal  doses. 


BRITISH    PHARMACEUTICAL   CONFERENCE.  499 

Mr,  Hampson  then  read  the  report  as  follows  : — 

"  That  this  Conference  having  considered  various  proposals  for 
the  Tise  of  special  signs  to  mark  unusual  doses  on  prescriptions ^  and 
the  great  advantages  to  be  derived  from  such  signs,  considers  that 
the  bracketed  initial  letters  of  the>  prescriber's  signature,  written 
immediately  after  the  unusual  dose,  is  the  best  suited  for  the  pur- 
pose. 

"  This  Conference  also  respectfully  urges  upon  medical  men  the 
importance  of  the  prescriber'-s  full  name  and  address  being  written 
on  all  prescriptions,  to  facilitate  communication  between  the  pre- 
scriber  and  dispenser, 

"  This  Conference  likewise  considers  it  desirable  for  the  dispenser 
to  retain  all  prescriptions  in  which  initialled  unusual  doses  are  pre- 
scribed." 

After  reading  the  report,  Mr.  Hampson  said :  I  do  noti  think  there 
can  be  any  objection  to  the  report  I  have  just  read;  as  it  embodies 
all  the  important  points  which  were  under  discussion  yesterday.  I 
beg  to  move  that  the  report  be  received  and  adopted. 

Mr.  Greenish  seconded  the  motion,  which  was  carried  unani- 
mously. 

The  resolution  having  been  passed,  a  conversation  took  place  as 
to  the  best  mode  of  communicating  it  to  members  of  the  medical 
profession,  the  President  suggesting  that  a  copy  might  be  presented 
to  the  members  of  the  Medical  Council,  and  to  the  presidents  of 
each  of  the  various  medical  societies. 

Mr.  Carteighe  said  :  I  beg  to  move  that  a  copy  of  the  resolution 
be  distributed  among  members  of  the  medical  profession  at  the  dis- 
cretion of  the  general  secretaries. 

Mr.  Groves  :  I  really  think  it  would  be  better  to  communicate,  in 
the  first  instance,  with  the  head  of  the  medical  profession — the 
Chairman  of  the  Medical  Qouncil.  This  would  save  the  great 
expense  which  the  distribution  of  copies  of  the  resolution  must 
incur.  Besides,  I  think  it  would  have  more  weight  if  the  copy  of 
the  resolution  were  forwarded  by  the  President  of  this  Conference 
to  the  head  of  the  medical  profession,  who  would  be  the  proper 
person  to  disseminate  similar  copies  among  his  own  brethren. 

Mr.  Williams  :  It  is  quostiouablo  whether  it  would  be  wise  to 
adopt  this  step.  The  resolution  will,  of  course,  be  published  in  the 
medical  journals,  but  I  think  we  shall  bo  departing  from  our  pro- 
vince as  a  Conference  if  we  take  the  course  proposed. 

Professor  Attfield  :  It  will  bo  quite  open  for  the  President  of 
the  Conference,  I  suppose,  to  send  copies  of  this  resolution  in  the 
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way  suggested,  or  the  secretaries  miglit  forward  the m  at  his  request ; 
or  some  other  course  may  be  taken,  so  long  as  we  give  a  formal 
tone  to  the  whole  matter.  In  addition,  however,  to  such  a  mode  of 
procedure,  I  presume  there  can  be  no  objection  to  the  President 
himself  communicating  with  the  presidents  of  the  medical  societies 
on  the  subject. 

Mr.  Groves:  My  proposal  was  that  the  Chaixman  of  the  Medical 
Council  should  be  communicated  with. 

Professor  Attfield  :  Why  not  also  the  chairmen  and  the  presidents 
of  the  leading  medical  societies  ? 

Mr.  Savage  :  This  is  a  matter  of  mere  detail,  which  I  think  may 
properly  be  left  in  the  hands  of  the  Secretary. 

With  this  understanding  no  resolution  was  passed. 


FURTHER  EXPERIMEN-TS    ON    NBPAUL   ACONITE   AND 
ON  THE  CHARACTERISTICS  OF  THE  ACONITINES. 

By  Thomas  B.  Groves. 

The  paper  on  Nepaul  aconite,  which  I  read  before  the  meeting  of 
the  British  Pharmaceutical  Conference,  at  Liverpool,  in  1870,  has, 
I  find,  not  had  the  effect  of  converting  continental  pharmacists  to 
j}he  belief  in  two  crystalline  aconite  alkaloids ;  one,  aconitine,  which 
I  exhibited  before  the  Conference  at  Nottingham,  in  1866,  when  I 
read  a  paper,  entitled  "  On  Aconite,"  and  showed  how  I  had  ex- 
tracted the  crystalline  alkaloid ;  the  other,  pseudaconitine,  which  I 
produced  at  the  Liverpool  meeting  above  referred  to. 

However,  my  facts  have  not  been  altogether  unsupported.  Pro- 
fessor Fliickiger,  of  Berne,  writing  to  me  (December  10,  1870), 
thanks  me  for  the  fine  crystals  of  pseudaconitine  I  had  sent  him, 
and  states  with  what  pleasure  he  had  received  them.  The  experi- 
ments he  had  made  with  them  convinced  him  that  they  were  truly 
crystals  of  pseudaconitine,  and  nothing  else ;  and  that  in  the  failure 
of  the  usual  colour  reactions,  it  was  best  characterized  by  its  ready 
crystallizability,  its  little  solubility,  and  the  absence  of  bitterness  ; 
all  which  traits  had  been  previously  described  by  its  discoverer, 
Von  Schroff",  of  Vienna. 

Since  then,  two  able  and  exhaustive  treatises  on  aconite  have  been 
published  by  French  pharmacists  :  one  in  1871,  by  M.  Duquesnel,  of 
Paris,  entitled,  "  On  Crystallized  Aconitine  and  the  Preparations  of 
Aconite ; "  the  other  in  1872,  by  M.  Patrouillard,  of  Gisors,  "  On 
the  Aconites  and  Aconitine." 
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M.  Duquosnel,  in  summing  up  tlie  results  of  liis  researcli,  states 
tliat  the  activity  of  Aconitum  ferox  is  due,  not  to  its  containing 
a  more  energetic  principle  than  aconitine,  but  to  its  containing  a 
greater  quantity  of  that  principle,  adding,  moreover,  that  crys- 
talline aconitine,  with  its  ordinary  form  and  properties,  had  been 
obtained  from  that  root.  I  am  not  sure,  however,  that  my  paper  on 
Nepaul  aconite  had  come  under  that  gentleman's  observation. 

M.  Patrouillard  admits  the  distinction  between  the  German  or 
true  aconitine,  and  the  English  or  pseudaconitine ;  but  endeavours 
to  show  that  these  substances  are  but  more  or  less  impure  varieties 
of  a  single  pure  aconitine. 

As  this  battle  of  the  aconitines  had  been  going  on  for  at  least 
twenty  years,  it  was  not  to  be  expected  that  unanimity  would  at 
once  be  obtained.  In  fact,  I  had  foreseen  that  it  would  be  neces- 
sary in  order  to  produce  conviction,  to  be  able  to  present  to  compe- 
tent experimenters  specimens  of  the  different  alkaloids  for  com- 
parison. Accordingly,  soon  after  I  had  succeeded  in  obtaining 
pseudaconitine,  I  sent  to  Messrs.  Barron  and  Co.  an  order  to  supply 
me  with  fifty  pounds  of  the  same  sample  of  Nepaul  aconite  root  as 
they  had  previously  sent  me.  I  received  answer  to  the  effect  that 
what  they  had  purchased  had  become  perfectly  rotten,  and  that  they 
were  obliged  to  have  it  removed  from  their  warehouse  in  conse- 
quence of  its  becoming  heated. 

However,  I  managed  to  get  some  from  another  house  (Messrs. 
Davy  and  Co.),  and  this  was  in  excelfent  condition,  and  presented 
precisely  the  same  appearance  as  the  roots  I  had  before  operated 
upon. 

These  I  kept  in  a  dry  place  until  March  of  this  year,  when  I 
thought  I  should  have  found  time  to  work  them  up. 

Mr.  John  Williams  (Hopkin  and  Williams)  very  kindly  consented 
to  perform  for  me  the  preliminary  operations,  which  were  unsuited 
to  the  arrangements  of  my  small  laboratory.  The  fifty  pounds  of 
roots,  when  dried  and  ground,  were  reduced  to  forty-eight  pounds. 
The  powder,  packed  into  a  percolator,  was  exhausted  in  the  usual 
way  with  methylated  spirit,*  acidulated  with  hydrochloric  acid  in 
the  proportion  of  two  drachms  to  the  gallon.  The  percolate  was 
mixed  with  two  or  throe  pints  of  water,  and  distilled  to  recover  the 
spirit.  The  residue,  consisting  of  a  highly- col  cured  fluid,  with  the 
resinous  and  oily  matters  of  the  root  floating  on  its  surface,  was  senfr 
- .,.  . ,  -  ,  ?i  I        ■     ., ,    ,    , ,  .         ■,..,■ 

*  A  dnty-free  spirit,  containing  one  moasnre  of  wood  naphtha  and  nine  mea- 
sures of  spirit  of  wine  of  not  less  than  50  per  cent,  over  proof. 
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to  me.  No  sooner,  however,  had  I  received  it,  than  unforeseen  cir- 
cumstances compelled  me  to  put  it  aside  for  a  time,  first  taking  the 
precaution  to  mix  with  it  half  a  pint  of  ether  as  a  preservative. 
Six  weeks  later,  at  the  end  of  May,  I  found  myself  once  more  in  a 
position  to  proceed  with  the  work,  which  I  attacked  with  fear  and 
trembling,  lest  the  long  delay  might  have  operated  injuriously  on 
the  alkaloids. 

The  six  pounds  of  Nepaul  aconite  I  originally  worked  upon  I  had 
treated  by  what  I  may  call  the  iodide  of  mercury  process,*  which, 
though  well  adapted  to  the  treatment  of  so  small  a  quantity,  was 
thought  too  troublesome  and  expensive  for  the  larger. 

The  process  adopted  was  the  following  very  simple  one.  A  glass 
syphon  having  been  inserted  into  the  jar  containing  the  mixed 
liquids,  the  lower  portion  was  drawn  off  perfectly  bright,  leaving 
the  resins,  ether,  etc.,  behind.  These  were  sufficiently  washed  with 
water,  and  the  clear  fluid  added  to  that  removed  by  syphon.  The 
acid  liquid  was  next  alkalized  with  excess  of  caustic  ammonia,  which 
precipitated  an  abundance  of  alkaloid,  which,  by  combination  with 
the  ether  dissolved  in  the  liquid,  became  almost  immediately  imper- 
ceptible. It  was,  I  imagine,  diffused  in  oily  transparent  drops 
through  the  liquid.  The  alkaloids  were  now  washed  out  by  re- 
peated agitation  with  ether,  the  same  ether,  occasionally  reinforced, 
being  used  again  and  again,  after  having  been  washed  with  weak 
hydrochloric  acid.  The  strong  and  acid  solution  of  the  alkaloids 
thus  obtained  was  precipitated  with  excess  of  caustic  ammonia, 
which  produced  a  semi- solid  magma,  and  from  this  the  alkaloids 
were  obtained  in  concentrated  solution  in  ether  by  washing  well 
with  that  fluid.  The  residual  alkaline  liquors,  Nos.  1  and  2,  were 
reserved  for  further  observations,  and  the  ethereal  fluid,  measuring 
about  twenty-five  ounces,  set  aside  in  a  loosely-covered  beaker  to 
evaporate  spontaneously.  I  will  call  this  No.  3,  for  convenience  of 
reference  hereafter.  I  then  left  home  for  a  holiday.  Returning  at 
the  end  of  ten  days,  I  found  that  about  two-thirds  of  the  ether  had 
evaporated,  and,  much  to  my  chagrin,  that  no  crystals  had  made 
their  appearance.  In  my  first  experiment,  the  pseudaconitine  com- 
menced to  crystallize  out  half  an  hour  after  its  solution  was  com- 
mitted to  the  beaker ;  I  began,  therefore,  to  fear  that  the  delay, 
already  referred  to  had  been  as  prejudicial  as  I  feared  it  might  be. 


*  M.  Patrouillard  supposes  that  I  did  not.  Hfe  probably  was  misled  by  using, 
instead  of  the  original  paper,  a  translation  of  it  that  appeared  in  the  Bull. 
Pharm.  de  Bruxelles. 
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I  nevertheless  hoped  that  I  might  be  mistaken,  and  that,  after  all, 
the  pseudaconitine  had,  owing  to  its  less  solubility  in  ether,  been 
left  behind,   the  more  soluble  aconitine  only    having    passed  into 
solution.     I  therefore  returaed  to  the  residual  liquors.     No.  1  had 
not  deposited  a  precipitate ;  H^o.  2  had  thrown  down  a  small  quan- 
tity of  white  and  partly  crystalline  substance.     Both  fluids  tested 
"with  iodohydi*argyrate  of  potassium,  showed  abundant  evidence  of 
alkaloids  in  solution.    The  two  liquids  were  therefore  mixed,  slightly 
acidulated  with  sulphuric  acid,  and  precipitated  with  excess  of  iodo- 
hydrargyrate.     The  slightly  cohering  precipitate  was  washed  with 
water  by  decantation,  and  transferred  to  a  capacious  flask,  where, 
heated  to  about  200°,  it  fused.     When  cold,  the  water  was  poured 
from  it,  and,  methylated  spirit  being  added,  the  resinous-looking 
mass  was^-dissolved  by  the  aid  of  heat,  and  decomposed,  as  I  have 
before  now  explained,  by  the  successive  application  of  sulphuretted 
hydrogen  and  acetate  of  lead.     The  acid  solution  thus  obtained  was 
freed  from  excess  of  lead,  evaporated  to  a  small  bulk  (about  eight 
ounces),  water  having  first  been  added,  precipitated  with  excess  of 
caustic  ammonia,  and  washed  with  ether. 

This  ethereal  solution,  after  several  days'  evaporation,  showed  no 
disposition  to  crystallize,  but  deposited  a  small  quantity  of  a  brown- 
ish syrup  soluble  in  ether.  The  remaining  ether  was  therefore 
chased  off  by  water-bath,  at  which  temperature  the  residual  alkaloid 
fused,  and  rectified  spirit  having  been  added,  the  liquid  was  again 
set  aside  to  take  its  chance  of  crystallizing.  This,  however,  it  did 
not  seem  inclined  to  do,  so  after  waiting  several  days  it  was  exactly 
neutralized  with  dilute  nitric  acid,  and  tried  again  and  again  ;  but 
still  no  sign  of  crystallizing.     I  will  call  this  No.  4. 

By  June  15th,  No.  1  had  become  of  a  syrupy  consistence,  and  the 
only  indication  of  crystallizing  was  one  small  rhombohedron  that 
made  its  first  appearance  the  day  previous.  It  was  then  removed 
to  a  cool  and  dark  cellar.  When  I  visited  it  four  days  afterwards,  I 
found  that  its  surface  had  become  leathery,  and  that  underneath, 
embedded  in  a  dense  syrup,  were  some  five  or  six  rhombohcdra,  and 
about  the  same  number  of  spherical  aggregations  of  slender  crystals 
of  another  character. 

.  The  case  not  being  yet  hopeless,  I  determined  on  trying  "another 
solvent.  As  the  mixed  material  contained  not  only  alkaloids  and 
ether,  but  also  separated  water,  I  chose  absolute  alcohol,  which 
would  reunite  the  whole.  This  was  added  in  sufficient  quantity, 
care  being  taken  to  avoid  breaking  up  the  crystals.  Before  I  had 
completed  washing  out  the  beaker  with  the  alcohol,  I  observed  the 
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solution  becoming  milky  in  appearance.  Half  an  hour  later  it 
seemed  decidedly  grannlar,  and  on  taking  some  to  the  microscope 
I  was  overjoyed  to  find  the  change  was  really  dne  to  rapid  crystal- 
lization, the  principal  form  being  the  familiar  rhombohedron  I  was 
so  anxious  to  obtain.  In  three  hours  more  the  fluid  had  become 
semi- solid,  so  that  the  basin  could  be  inverted  without  spilling  its 
contents.  The  mass  was  then  broken  up,  thinned  with  rectified 
spirit,  and  set  aside  in  order  that  the  crystals  might  increase  in  size. 

This  capriciousness  as  to  crystallizing  I  observed  on  several  sub- 
sequent occasions. 

After  a  few  days  the  magma  was  thrown  on  to  a  cloth,  drained, 
washed  a  little  with  spirit,  and  then  carefully  and  very  strongly 
expressed  by  a  screw.  A  nearly  white  cake  of  crystals  was  thus 
obtained.  The  expressed  mother-liquor  yielded  subsequently  second 
and  third  crops  of  crystals  of  the  same  character.  All  three  crops 
were  now  dissolved  in  rectified  spirit,  and  recrystallized.  In  doing 
so  it  showed  a  great  tendency  to  creep  up  the  sides  of  the  vessel, 
and  the  crystals  produced  were  very  much  smaller  than  those  I  had 
obtained  in  1870.  I  attribute  both  this  and  the  shyness  of  the 
alkaloid  to  crystallize  from  ethereal  solution  to  the  fact  that  the 
process  adopted  did  not  separate  the  alkaloids  in  that  state  of 
purity  they  are  obtained  in  when  the  iodide  of  mercury  process  is 
followed. 

In  this  way  I  obtained  about  one  ounce  and  a  half  of  pseudacon- 
itine,  a  quantity  amply  sufficient,  I  trust,  to  convince  all  the  doubt- 
ers in  Europe. 

All  the  cloths,  vessels,  and  draining  filters  were  now  washed  in 
dilute  nitric  acid,  and  to  the  filtered  liquid  was  added  the  mother- 
liquors  of  the  pseudaconitine  and  the  alkaloid  No.  8.  Exactly  neu- 
tralized with  the  acid,  the  solution  was  set  aside  to  crystallize.  More 
than  once  it  was  allowed  to  evaporate  spontaneously  to  dryness, 
water  being  used  sometimes,  sometimes  rectified  spirit  to  redissolve 
it.     It  never  showed  the  slightest  tendency  to  crystallize. 

It  was  therefore  diluted  with  water  to  a  moderate  bulk,  and  to  it 
was  added  ammonia  until  its  smell  was  plainly  perceptible.  The 
abundant  precipitate  thus  obtained  was  collected  on  a  cloth,  washed 
a  little,  and  pressed  strongly.  The  cake  when  dried  weighed  about 
an  ounce.     I  shall  call  it  amorphous  pseudaconitine. 

In  my  previous  experiments  I  found  (see  original  paper  on"  ISTepaul 
Aconite  ")  that  130  grs.  of  the  amorphous  substance  obtained  by 
evaporating  the  mother-liquor  of  pseudaconitine,  when  dissolved  in 
acidulated  water,  precipitated  with  ammonia,  collected,  and  dried, 
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lost  in  tLese  operations  no  less  tlian  43  grains.  This  I  suggested 
was  caused  mainly  by  the  solubility  of  aconitine  in  water.  I 
strongly,  suspected,  however,  that  that  was  not  the  only  cause  of 
loss.  Accordingly  I  determined  on  examining  the  mother-liquor  of 
amorphous  pseudaconitine. 

I  found  at  once  that  though  smelling  perceptibly  of  ammonia  it 
still  contained  an  abundance  of  alkaloidal  matter  of  some  sort,  which 
was  precipitable  by  adding  a  further  and  very  large  excess  of  caustic 
ammonia. 

The  mother-liquor  was  therefore  neutralized  with  hydrochloric 
acid,  and  evaporated  to  about  half  a  pint.  This  when  cold  was 
treated  with  a  slight  excess  of  ammonia  which  produced  no  perma- 
nent precipitate.  A  further  addition  of  the  strongest  solution  of 
ammonia  was  then  added,  and  an  abundant  precipitate  obtained, 
which  when  washed  a  little  and  pressed  had  a  semi-resinous  appear- 
ance, and  appeared  tranlucent  at  the  edges  of  the  cake. 

The  mother-liquor  of  this,  still  containing  alkaloid  precipitable  by 
further  addition  of  ammonia,  was  well  washed  with  ether.  The 
ethereal  fluid  allowed  to  evaporate  to  syrup  showed  no  tendency  to 
crystallize.  It  was  then  subjected  to  the  heat  of  the  water- bath, 
which  caused  it  when  dry  to  fuse,  and  to  it  was  added  the  cake 
before  obtained.  When  the  whole  was  in  a  state  of  clear  fusion  it 
was  removed  from  the  basin,  and  allowed  to  cool  in  detached 
portions  on  a  cold  place.  It  then  had  the  appearance  of  resin,  was 
brittle,  and  easily  reduced  to  powder.  It  weighed  about  three 
drachms.  I  presume  it  is  Hubschman's  napellin,  though  it  differs 
from  it  in  some  particulars.  I  may  mention  that  it  cannot  be  said 
to  be  slightly  soluble  in  ether.  Nor  is  its  spirituous  solution  pre- 
cipitated by  the  addition  of  ether. 

The  aconite  alkaloids,  upon  some  of  the  characteristics  of  which 
I  shall  now  report,  are  crystallized  aconitine  and  amorphous  acon- 
itine, derived  from  Aconitum  Napellus,  Morson's  aconitine,  pseud- 
aconitine in  crystals,  amorphous  pseudaconitine,  and  napellin  derived 
from  Nepaul  aconite. 

I  say  advisedly  Nopaul  aconite,  and  not  Aconitum  fer or j  leaving  the 
moot  question  of  origin  an  open  one.  M.  Patrouillard  has  gone  very 
fully  into  that  question,  and  has  collected  evidence  sufficient  to  cast 
considerable  doubt  upon  the  original  statement  of  WalHch,  that 
Aconitum  ferox  is  the  sole  source  of  bikh.  I  must  say,  however, 
that  having  carefully  examined  50  lbs.  of  the  root  spread  out  upon 
a  floor,  I  could  not  detect  any  admixture.  They  appeared  to  be  all 
derived  from  one  species. 
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I  will  first  take  the  fusibility  of  the  aconitines. 

Pure  crystallized  aconitine  did  not  fuse  or  show  sign  of  coliering 
when  boiled  in  a  test-tube  with  water. 

Crystallized  nitrate  of  aconitine  dissolved  in  a  small  quantity  of 
water,  and  precipitated  with  ammonia  to  a  coagulum,  and  then 
heated  in  a  test-tube  to  boiling,  did  not  fuse  but  became  quite  brittle. 

Amorphous  aconitine  when  treated  as  above  behaved  similarly. 

Morsoros  aconitine  (amorphous)  when  boiled  with  water  in  a  test- 
tube  fused  and  stuck  to  the  glass. 

Crystallized  pseudaconitine  boiled  with  water  did  not  fuse.  Dis- 
solved in  dilute  nitric  acid,  precipitated  to  a  coagulum  with  am- 
monia, and  then  heated  to  boiling,  did  not  fuse,  but  became  aggre- 
gated and  plastic  when  pressed  with  a  glass  rod,  showing  a  ten- 
dency to  fusion. 

Amorphous  jpseudaconitine  boiled  with  water  fused  and  stuck  to 
the  side  of  the  tube.     When  touched  was  sticky. 

NapelUne  {?)  is  also  readily  fusible. 

Heated  destructively  in  the  bottom  of  a  test-tube  all  these  pre- 
parations gave  off  acid  vapours  of  the  same  odour  as  the  pyrolig- 
neous  acid  used  for  curing  hams. 

The  vapour  given  off  by  quinia  and  strychnia  under  the  same 
circumstances  was  alkaline. 

The  aconitines  heated  with  hydrate  of  soda  gave  off  ammonia. 
These  reactions  seem  to  indicate  an  extremely  high  molecular 
weight — the  acids  formed  by  rearrangement  of  the  carbon,  hydro- 
gen, and  oxygen,  being  more  than  sufficient  to  neutralize  the  am- 
monia formed  by  help  of  the  nitrogen. 

Solubility  in  Ammo7iiacal  Water  of  the  Aconite  Alkaloids. 

The  solution  of  ammonia  I  usually  employ  in  my  laboratory  con- 
tains about  5  per  cent,  of  the  alkali.  Of  this  solution  I  took  one 
measure  and  diluted  it  with  three  measures  of  distilled  water, 
forming  the  "stronger  solution  of  ammonia;"  the  "weaker  solu- 
tion" was  of  half  that  strength. 

The  method  adopted  was  the  following : — Half-a-grain  of  the 
alkaloid  (air  dried)  was  dissolved  by  the  aid  of  one  drop  of  dilute 
nitric  acid  in  about  a  drachm  of  distilled  water.  The  small  beaker 
containing  the  solution,  and  a  small  pipette  for  dropping  it  was  then 
balanced  in  the  scale-pan.  One  hundred  grain  measures  of  the  am- 
monia solution  were  then  measured  into  a  beaker  of  fitting  size,  and 
into  it  was  dropped,  by  means  of  a  pipette,  the  solution  of  the 
alkaloid  until  a  slight  permanent  cloudiness  was  arrived  at.  The 
beaker  containing  the  solution  of  alkaloid  and  the  pipette  was  then 
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taken  back  to  the  balance,  and  tbe  loss  it  bad  sustained  was  noted. 
This  was  repeated  so  long  as  the  solution  permitted,  and  finally,  the 
beaker  and  pipette  having  been  carefuUj  washed  and  dried,  the 
weight  of  the  residue  that  had  not  been  used  was  ascertained. 
From  data  so  arrived  at  I  deduced  the  following  numbers : — I  may, 
perhaps  explain,  to  avoid  misconception,  that  the  water  in  which 
the  alkaloid  was  dissolved  was  always  added  to  the  one  hundred 
grain  measures  of  the  ammoniacal  water  before  making  the  calcula- 
tion. The  nitrate  of  aconitine  was  employed  without  deducting 
anything  for  the  nitric  acid  it  contains.  The  salt  being  anhydrous 
the  nitric  acid  was  set  against  the  hygroscopic  water  of  the  other 
samples.  'The  method  was  found  sufficiently  accurate  to  enable  one 
to  draw  a  broad  line  of  distinction  between  the  several  specimens. 


One  grain  of  alkaloid  soluble  in 


Crystallized  Nitrate  of  Acouitiue 
Amorphous  Aconitine  .... 
Crystallized  Pseudaconitine  .  . 
Amorphous  Pseudaconitine  .  . 
Morson's  Aconitine,  .     .     .     .     . 


Stronger 

Weaker 

ammonia 

ammonia 

water. 

water. 

620 

589 

1005 

860 

2674 

2500 

1489 

1372 

881 

684 

It  will  be  observed  that  crystallized  aconitine  is  not  only  by  far 
the  most  soluble  of  the  series,  but  that  it  alone  is  more  soluble  in 
the  stronger  than  in  the  weaker  ammonia  water. 

That  the  amorphous  aconitine  approaches  in  character  the  pseu- 
daconitines,  being  less  soluble  than  aconitine,  and  more  soluble  in 
the  weaker  than  in  the  stronger  ammonia  water. 

The  very  much  diminished  solubility  of  crystallized  pseudaconi- 
tine distinguishes  it  at  once  from  the  aconitines  with  which  it  has 
persistently  been  confounded.  It  is  also  slightly  more  soluble  in 
the  weaker  than  in  the  stronger  ammonia  water. 

Morson's  aconitine  is  reputed  to  be  a  hydrate  containing  20  per 
cent,  of  water.  Making  allowance  for  this  its  solubility  is  almost 
precisely  the  same  as  that  of  amorphous  aconitine  of  Aconitum 
Napellus.  But  then  it  is  fusible  at  212°,  whereas  my  amorphoas 
aconitine  is  not  fusible  at  that  temperature. 

TJie  action  of  heat  on  these  ammoniacal  solutions  is  equally  charac- 
ter istical. 

Ammoniacal  solution  of  crystaUvne  aconitine  beoamo  turbid  on 
first  application  of  heat,  the  turbidity  increasing  with  the  tempera- 
ture. On  arriving  at  the  boiling-point  the  alkaloid  crystallized  out 
in  well-defined  microscopic  crystals. 
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Amorphous  aconitme,  similarly  treated,  became  turbid  on  the  first 
application  of  heat,  tbe  turbidity  increasing  with  the  temperature. 
On  arriving  at  the  boiling-point,  however,  the  liquid  became  clear, 
and  did  not  become  again  turbid  on  cooling.  When,  on  arriving  at 
maximum  turbidity,  the  heat  was  withdrawn  from  the  liquid,  and  it 
was  allowed  to  stand  in  the  cold  for  some  hours,  the  turbidity  was 
gradually  dispersed,  and  the  liquid  became  clear. 

CrijstallizGd  pseudaconitme,  under  the  same  circumstances,  gave 
with  heat  a  marked  turbidity,  which  disappeared  when  the  liquid 
arrived  at  the  boiling-point.  If,  however,  the  heat  were  removed  at 
the  maximum  of  turbidity,  and  the  liquid  allowed  to  rest,  on  cooling 
the  greater  part  of  the  alkaloid  was  deposited  in  crystalline  tufts, 
only  recognizable  as  such  by  means  of  a  ^-in.  objective. 

Amorphous  pseudacomUne,  treated  in  the  same  manner,  passed 
through  the  series  of  changes,  with  this  exception,  that  no  pre- 
cipitate, and  consequently  no  crystals,  were  obtainable. 

A  strong  solution  of  Napellin  alkalized  with  ammonia,  when 
heated  to  near  boiling,  deposits  a  portion  of  the  alkaloid  in  globular 
resinoid  masses. 

Morsott's  aconitine,  so  treated,  gave  at  first  a  turbid  fluid,  which  on 
arriving  at  the  boiling-point,  became  nearly  transparent  and  nlti- 
mately  completely  so. 

Crystallized  aconitine  was  the  only  one  of  these  alkaloids  that 
deposited  crystals  on  the  slow  evaporation  of  its  ammoniacal 
solution. 

The  difference  in  the  degree  of  permanence  of  these  solutions  was  very 
marked. 

Crystallized  aconitifie,  after  twenty  hours,  was  much  diminished  in 
strength.  Ten  hours  later  the  alkaloid  had  entirely  disappeared. 
The  test  used  to  ascertain  this  was  iodohydrargyrate  of  potassium 
applied  to  the  solution  slightly  acidulated. 

Amorphous  aconitine  was  mnch  more  stable,  the  alkaloid  had  not 
entirely  disappeared  after  sixty  hours. 

Crystallized  pseudaconitine  was  even  more  disposed  to  perma- 
nency. A  lapse  of  nearly  a  week  showed  it  little  diminished  in 
strength. 

Amorphous  pseudaconitine  proved  nearly  as  stable. 

Morson''s  aconitine  also  was  very  slowly  decomposed.  It  ap- 
proached in  permanence  the  pseudaconitines.  In  fact,  I  feel  disposed 
to  think  that  it  is  pseudaconitine,  with  its  apparent  solubility  in- 
creased by  a  large  admixture  of  napellin.  That  it  contains  the 
latter  alkaloid  is  readily  ascertained  by  adding  ammonia  in  slight 
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excess  to  its  hydrochloric  solution,  filtering,  and  then  adding  to  the 
filtrate  a  little  of  the  strongest  solution  of  ammonia.  A  second 
precipitate,  having  the  properties  of  napellin,  is  the  result. 

Of  Napellin,  in  weak  alkaline  solution,  the  official  liquor  potassae 
being  used  instead  of  ammonia,  one  grain  dissolved  in  520  grain 
measure  of  the  weaker,  in  383  grain  measures  of  the  stronger. 
The  limit  of  the  reaction  in  these  cases  is  the  first  appearance  of 
opalescence,  which  is  difficult  to  seize.  If  the  alkaloid  be  added 
until  a  decided  flocculence  appears,  this  result  appears  somewhat 
unexpectedly  after  about  200  grain  measures,  and  the  flocculi  sub- 
sequently disappear.  This  solubility  test  therefore  is  not  to  be 
relied  upon,  nor  is  it  needed.  Were  it  desired  to  be  ascertained, 
either  the  sulphate  or  acetate  should  be  used,  from  either  of  which 
combinations  the  napellin  is  removable  by  ammonia.  From  the 
muriate  it  is  not  precipitable ;  nor  from  the  nitrate  when  moderately 
diluted.  Solution  of  potash  does  not  appear  to  injuriously  afi'ect 
the  alkaloid. 

The  colour  reactions  of  these  alkaloids  may  be  dismissed  in  a 
word.  There  are  "none."  As  for  the  phosphoric  acid  reaction 
producing  a  blue  colour,  I  have  never  succeeded  in  obtaining  it.  It 
is  probably  due  to  some  accidental  impurity,  and  I  believe  Dr. 
Fliickiger  has  arrived  at  the  same  conclusion. 

All  these  alkaloids,  when  boiled  with  solution  of  ammonium 
chloride,  liberate  ammonia ;  that  is  especially  the  case  with  the 
pseudaconitines. 

The  crystalline  salts  of  crystallizable  aconitine  are  numerous.  T 
prepared  and  exhibited  at  the  Exhibition  of  1862  the  sulphate 
nitrate,  and  muriate,  as  well  as  the  pure  alkaloid. 

No  crystalline  salts  of  pseudaconitine  have  1  been  able  to  prepare. 
Their  solubility,  both  in  water  and  spirit,  is  too  great.  They  arrive 
at  the  state  of  syrup,  and  pass  from  that  to  a  transparent  glass, 
which  when  it  becomes  absolutely  dry,  cracks  up  into  scales,  which 
might  deceive  the  unwary.  The  deposit  obtained  by  precipitating 
the  spirituous  solution  with  ether  is  not  crystalline. 

The  same  must  be  said  of  napellin. 

The  true  figures  of  the  aconitine  salts  would  need  a  crystal- 
lographcr  to  describe  accurately.  I  will  therefore  not  attempt 
it.  The  crystals  of  pseudaconitine  are  not  for  a  moment  to  be 
confounded  with  those  of  aconitine.  They  are  entirely  dis- 
similar. 

A  good  deal  might  Ikj  said  on  the  sulyeot  of  names.  It  seems  to 
me  probable  that  there  are  in  truth  two  scries  of  allied  alkaloids  — 
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tlie  one  furnished  by  Aconitum  Napellus,  the  other  by  Aconitum 
■ferox^  or  some  other  Indian  aconitine,  its  amorphous  aconitine,  its 
napellin.  Should  my  supposition  be  correct  it  is  obvious  that  the 
term  napellin  should  be  abandoned.  Then,  again,  why  should  the 
alkaloids  of  the  Indian  aconite  be  stigmatized  as  pseud,  or  false  ? 
The  prefix  Ind.  would  be  better,  or  if  the  name  napellin  be  aban- 
doned, napellin  might  without  danger  of  confusion  be  applied  to 
pseudaconitin.  To  any  one  reading  the  treatise  of  M.  Patrouillard, 
it  must  be  evident  that  he  has  been  misled  by  the  similarity  of  the 
names. 

As  for  attacking  in  detail  the  battalions  of  mistakes  that  have 
arisen  from  the  feebly  marked  characteristics  of  these  alkaloids  and 
mainly  from  the  difficulty  or  impossibility  of  getting  them  to  assume 
a  crystalline  form,  I  must  beg  to  be  excused  a  labour  that  after  all 
would,  it  seems  to  me,  be  profitless. 

The  purely  chemical  as  well  as  the  physiological  relations  of  these 
alkaloids  will  have  to  be  considered  at  a  future  time  by  competent 
experimenters. 


The  President  :  Year  after  year  we  have  been  indebted  to  Mr. 
Groves  for  his  very  valuable  researches  ;  and  I  feel  sure  I  express 
the  feeling  of  the  Conference  in  tendering  to  him  our  acknowledg- 
ments for  his  continued  observations  on  these  aconitines.  We  hope 
yet  to  hear  from  him  the  results  of  further  researches  on  the  same 
subject.  I  fear  but  few  of  us  are  able  to  discuss  this  subject ;  but 
there  may  be  some  who  wish  to  ask  for  further  information,  or  to 
make  remarks  respecting  the  paper. 

Mr.  Williams  :  I  can  only  express  the  strong  admiration  I  feel  for 
the  important  researches  of  Mr.  Groves.  This  is  a  matter  which 
has  greatly  interested  me  for  many  years — I  may  say  for  no  less  than 
twenty-five  years.  During  this  period  I  have  more  than  once  attempted 
to  carry  out  a  series  of  researches  such  as  those  in  which  Mr.  Groves 
has  succeeded ;  but  I  am  sorry  to  say  that  my  own  researches  have 
not  been  perfect  enough  for  publication.  In  fact,  the  difficulty  that 
has  always  occurred  to  me  is  this :  If  I  ever  made  a  series  of  experi- 
ments on  aconitine  I  could  not  repeat  the  experiments  with  the  same 
results.  There  was  always  a  difference  between  the  results  of  the 
second  research  and  those  of  the  first.  I  could  never  obtain  the 
alkaloids  in  a  perfectly  definite  state.  The  whole  subject  is  one  of 
great  interest  and  importance,  and  I  trust  that  it  will  be  kept  before 
us,  and  that  these  researches  will  be  continued.     They  are  not  yet 
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complete.  Chemists  have  to  determine  what  is  the  real  atomic 
weight  of  the  alkaloid  aconitine,  and  also  of  the  various  kinds  which 
Mr.  Groves  has  clearly  proved  to  exist.  It  is  obvious  that  it  would 
require  some  quantity  of  the  alkaloids  in  order  to  get  at  anything 
like  a  proper  and  true  result,  and  that  it  would  be  necessary  to  form 
salts,  double  salts,  and  even  substitution  compounds,  before  we  could 
really  say  what  the  atomic  weights  really  are.  I  can  only  repeat 
the  expression  of  my  strong  feeling  of  gratitude,  as  well  as  admira- 
tion, for  the  success  which  has  attended  these  most  important  re- 
searches instituted  by  Mr.  Groves. 

Mr.  Groves  :  So  far  as  pseudaconitine  is  concerned,  I  could  furnish 
an  ounce  and  a  half — enough  to  poison  the  inhabitants  of  Weymouth 
twice  over.  That,  I  think,  would  be  quite  a  sufficient  quantity  to 
work  upon  in  settling  the  question  as  to  the  atomic  weight.  As 
regards  crystallized  nitrate  of  aconitine,  I  have  about  fifteen  grains 
only,  which  is  insufficient  to  determine  its  molecular  constitution. 
I  shall  be  glad  to  hand  over  samples  of  the  pseudaconitine  to 
members  of  the  Conference,  as  I  am  desirous  that  the  question 
should  be  thoroughly  cleared  up. 


A  NEW  TEST  FOR  MORPHIA. 
By  Louis  Siebold. 

In  conducting  a  series  of  experiments  on  organic  alkaloids,  I  dis- 
covered a  new  test  for  morphia,  which  greatly  exceeds  in  delicacy 
the  tests  hitherto  known  for  that  substance.  If  it  is  to  be  applied 
for  the  detection  of  opium  in  food,  the  contents  of  stomachs,  etc.,  in 
poisoning  cases,  it  is  of  course  necessary  to  separate  the  alkaloid  from 
the  other  substances  in  the  usual  manner.  The  test  is  then  performed 
in  the  following  way  : — 

Heat  the  substance  which  is  believed  to  be,  or  to  contain,  morphia, 
gently  with  a  few  drops  of  pure  sulphuric  acid,  add  a  very  small 
quantity  of  pure  perchlorate  of  potassium.  The  liquid  immediately 
surrounding  the  perchlorate  will  at  once  assume  a  deep  brown 
colour,  which  will  soon  spread  and  extend  over  the  greater  part  of 
the  acid.  Warming  increases  the  delicacy  of  the  test.  00001 
gramme  of  morphia  can  bo  distinctly  recognized  in  this  way,  and  no 
other  alkaloid  is  acted  upon  in  a  similar  way  by  the  substances 
named.  It  is  indispensable,  however,  for  the  success  of  the  experi- 
ment  that   the  perchlorate  of  potassium  be   absolutely  free  from 
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cUorate ;  if  it  is  not,  it  must  be  heated  with  successive  portions  of 
pure  hydrochloric  acid  until  the  latter  remains  colourless,  and  ceases 
to  give  off  chlorine.  After  removing  the  H  CI  completely  by  washing 
with  water,  the  perchlorate  must  be  dried  at  212°,  and  it  is  then 
ready  for  use.  I  feel  justified  in  strongly  recommending  this  test  to 
the  attention  of  the  chemical  profession. 

[Some  time  after  I  had  forwarded  the  above  report  to  the  Secretary 
of  the  Conference,  another  equally  delicate  new  test  for  morphia  was 
published  by  Mr.  R.  Schneider.  One  drop  of  pure  sulphuric  acid 
is  placed  on  a  porcelain  slab,  and  a  mixture  of  one  part  of  morphia 
and  six  parts  of  sugar  added ;  the  mixture  will  at  once  assume  a 
purplish  red  colour,  which  remains  unaltered  for  some  time.  Codeine 
and  aconitine,  if  treated  in  the  same  way,  produce  a  similar  re- 
action.] 


Professor  Attfielb  :  I  am  glad  Mr.  Siebold  has  called  attention 
to  the  use  of  perchlorate  of  potassium  as  an  oxidizing  agent.  The 
colour  it  gives  with  alkaloids  differs  from  the  colour  obtained  with 
some  other  oxidizing  agents  ;  and  as  it  is  not  a  very  common  chemical 
in  laboratories  generally,  I  think  it  is  as  well  that  attention  should  be 
drawn  to  the  fact  set  forth  in  the  paper  we  have  heard,  not  only  for 
its  own  sake,  but  because  it  suggests  that  many  new  tests  might 
probably  be  found,  if  gentlemen  would  endeavour  to  ascertain  the 
reactions  of  perchlorate  of  potassium  mixed  with  acid  on  the  large 
number  of  alkaloids  and  other  organic  principles. 

Mr.  Gkoves  :  With  regard  to  the  detection  of  minute  quantities 
of  poison,  say  in  the  stomach  of  animals,  for  my  own  part  I  certainly 
should  feel  some  hesitation  in  giving  decided  evidence  as  to  its 
presence  unless  a  physiological  as  well  as  a  chemical  test  were 
applied. 


NEW  DEBIVATIYES  FROM  MORPHINE  AND  CODEINE. 

By  C.  R.  a.  Wright,  D.Sc, 

Lecturer  on  Chemistry  in  St.  Mary^s  Hospital  Medical  School. 

Since  the  last  meeting  of  the  Conference  the  following  additional 
results  have  been  obtained,  partially  in  conjunction  with  Mr.  E.  L. 
Mayer,  of  Glasgow. 

By  acting  on  morphine  with  sulphuric  acid  diluted  with  its  own 
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bulk  of  water  at  100°,  two  polymerides  are  formed,  corresponding  in 
physical  properties  with  the  tricodeine  and  tetracodeine  obtainable 
from  codeine  by  similar  treatment,  and  described  in  last  year's 
paper;  these  are  hence  termed  trimorplmie  and  tetramorpliine  re- 
spectively ;  dimorpliina  does  not  appear  to  be  obtainable  in  this  way, 
although  dicodeine  is  plentifully  obtained  from  codeine  thus.  The 
physical  characters  of  the  four  series  of  polymerides  may  be  thus 
summarized : — 

Mono-series  (ordinary  bases,  not  polymerized). — Bases  crystalline. 
Salts,  crystalline. 

Di-series  (polymerized  bases). — Bases  amorphous.  Salts,  crystal- 
line. 

Tri-series  (polymerized  bases). — Bases  amorphous,  and  soluble  in 
ether.     Salts,  amorphous. 

Tetra-series  (polymerized  bases). — Bases  amorphous,  and  insoluble 
in  ether.     Salts,  amorphous. 

On  account  of  these  physical  properties,  the  bases  hitherto  desig- 
nated as  "apomorphine,"  "  deoxymorphine,"  and  "  deoxycodeine," 
are  regarded  as  belonging  to  the  di-series. 

Trimorphine  and  tetramorphine  diflfer  much  from  morphine  in 
physiological  action  ;  the  former  produces  excitement  and  salivation, 
but  no  vomiting ;  the  latter  is  a  more  powerful  emetic  even  than 
"apomorphine."  Not  being  crystalline,  its  salts  do  not  form  quite 
as  elegant  a  preparation  as  "apomorphine  hydrochloride"  ;  they  can 
be  administered  readily  by  hypodermic  injection,  or  internally  as  a 
pill  or  otherwise. 

The  substance  described  as  "sulpho-morphide,"  by  Arppe,  and  by 
Laurent  and  Gerhardt,  and  viewed  by  the  latter  as  a  kind  of  amide, 
is  found  to  be  only  the  sulphate  of  tetramorphine. 

Hydrochloric  acid  has  no  action  on  tetramorphine,  in  which 
respect  it  resembles  tetracodeine  ;  trimorphine,  on  the  other  hand, 
gives  rise  to  a  chlorinated  derivative,  containing  two  proportions  of 
hydrochloric  acid  to  three  of  morphine  ;  this  reaction,  therefore, 
confirms  the  formula,  attributed  to  trimorphiue,  i.e.,  proves  that  it 
is  the  treble  polymeride.  Tricodeine  is  acted  on  by  hydrochloric 
acid  differently,  the  elements  of  water  being  removed  and  a  non- 
chlorinated  base  resulting. 

Tricodeine,  C^  -  G  Hg  O  +  (C3— 6  Hg  O). 

Trimorphine,  M3+2  H  Cl-2  H2  0  +  (M8-f  2H  C1--2  Hg  O). 

The  action  of  hydrochloric  acid  ou  morphine  appears  to  give  rise, 
firstly,  to  chlorinated  bases  derived  from  non-polymerizod  morphine, 
thus:  amixturoof  (M  +  lICl),  (M+H  CI— H,  0),  and  M+'>.  H  CI— 

L   L 
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2II2O)  is  produced:  and  secondly,  to  " apomorphine"  and  a  chlori- 
nated tetra  base  (M.^+2  H  CI)  produced  by  the  further  alteration  of 
these  first-formed  substances. 

Similarly,  the  first  action  of  hydrochloric  acid  on  codeine  gives 
rise  to  bases— C  +  H  CI)  and  (C  +  2H  CI— 2  Hg  0)  ;  this  latter  is  the 
"  chloro-codide"  of  Matthiessen  and  the  author;  as  its  formation  is 
preceded  by  the  production  of  (C  +  H  CI),  and  as  it  yields  ordinary 
codeine  (not  polymerized)  by  the  action  of  water,  it  results  firstly 
that  the  chlorinated  bases  produced  by  the  first  action  of  hydrochloric 
acid  on  codeine  (and  hence  on  morphine)  belong  to  the  mo?iO-series 
of  derivatives  ;  and,  secondly,  that  codeine  is  represented  by  the 
formula  C  =  Cgg  H^^g -^2  ^6'  ^^^  '^^^  ^J  *^®  ^^^^  ^^  ^^^^  formula,  as. 
supposed  at  the  commencement  of  these  researches  (and  hence  that 
morphine  M  =  C34  Hgg  Ng  Og,  and  not  C^^  H^g  N  O3). 

In  just  the  same  vv^ay,  the  first  action  of  hydrobromic  acid  on 
codeine  gives  rise  to  (C  +  H  Br)  "  bromocodide,"  or  (C  +  2  H  Br— 
2  Hg  0)  being  subsequently  formed. 

The  further  action  of  hydrobromic  acid  on  bromocodide  has  been 
formerly  shown  to  be  diff'erent  from  that  of  hydrochloric  acid 
on  morphine,  described  above ;  at  140°-150°,  in  sealed  tubes,  the 
action  of  hydrochloric  acid  on  chlorocodide  was  found  by  Mat- 
thiessen and  the  author  to  be  different  again,  "apomorphine"  (identi- 
cal with  that  from  morphine)  being  produced,  together  with 
methyl  chloride.  At  100°,  however,  a  different  reaction  takes  place, 
methyl  chloride  is  formed  and  water  eliminated,  but  instead  of 
"  apomorphine,"  a  base  where  the  elements  of  water  are  less 
completely  eliminated  is  produced.  This  base  is,  like  "apomor- 
phine" (tetrapodimorphine),  a  member  of  the  di-series,  and  re- 
sembles "apomorphine"  greatly;  its  physiolQgical  action,  how- 
ever, is  much^jess  energetic,  and  its  composition  is  expressed  by 
the  formula  (M2-2  Hg  0),  "apomorphine"  being  (M2-4  Hg  0),  it 
may  hence  be  conveniently  termed  diaimdimor^pliine. 

Simultaneously  with  diapodimorphine,  a  base  isomeric  therewith 
but  belonging  to  the  tetra-series,  is  produced ;  the  composition  of 
this  being  (M^  — 4H2  0),  it  may  conveniently  be  termed  tetrajpote- 
tramorphine. 

A  comparison  of  the  physiological  action  of  the  various  "  apo  " 
derivatives  of  di-  and  tetra-morphine  leads  to  the  singular  result 
that  the  emetic  action  of  the  derivative  is  the  more  marked  in 
the  di-series,  the  more  the  elements  of  water  are  subtracted, 
whilst  in  the  tetra-series  the  emetic  action  becomes  less  and  less 
the  more  water  is  subtracted,  thus  : — 
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Di- Series. 


Name  of  Base. 


Dimorphine       (hypo- 
thetical) 
DiapodimorphinG  .     . 

Tetrapodimorphine 
(apomorphine) 


Tetramorphine      .     . 
Diapotetramorphine  . 

Tetrapotetramorphitie 

Octapotetramorphine 


Relation  to 
Morphine. 


Mo 


M,— 2  Ho  0 


M, 


H^  0 


Physiological  Action. 


Produces  profuse  salivation 
but  no  vomiting  (cats). 

Moderately  powerful  emetic 
(cats).  Very  powerful 
emetic  (man). 


Observer. 


Tetr  a- Series. 


M, 

M.,—2  H2 

0 

M,-4H3 

0 

M4— 8  Hi 

0 

Very  powerful  emetic  (cats). 

Powerful  emetic  (cats  and 
dogs). 

Produces  profuse  salivation 
but  no  vomiting  (cats). 

Produces  neither  saliva- 
tion nor  vo^aiting  (cats). 


Dr.     J.     G- 

Blackley. 

Drs.  Gee  and 

Stocker. 


Dr.  Stocker. 
Dr.   Stocker. 

Dr.  Blackley. 

Dr.  Blackley. 


The  last  mentioned  base,  Octapotetramorplilne,  is  obtainable  as 
the  end  product  of  the  action  of  zinc  chloride  and  hydt-ochloric  acid 
on  morphine  at  180'^,  at  lower  temperatures,  or  with  a  shorter 
time  of  exposure,  treatment  with  zinc  chloride  forms  "  apomorphine," 
the  base  (M-t-H  Cl—Hg  0)  belonging  to  the  mono-series,  or  a  te- 
trabase  (M^-fH  CI— 4  Hg  0),  according  to  circumstances. 

The  derivatives  of  the  mono-,  di-,  tri-,  and  tetra-series  of  poly- 
merides  appear  to  be  sharply  distinguished  from  one  another  in 
their  physical  characters,  and,  in  many  instances,  by  their 
physiological  actions;  in  chemical  reactions  no  less  difference 
appears  to  exist.  Thus,  when  a  derivative  of  dimorphine  (diapo- 
dimorphine,  tetradimorphine,  or  "  deoxymorphine ")  is  dissolved 
in  excess  of  caustic  potash,  and*-  the  solution  exposed'  to  the  air, 
a  liquid  is  obtained  which,  on  supersaturation  with  an  acid  and 
agitation  with  ether,  communicates  a  magnificent  purple  tint  to 
the  ether.  The  colouring  matter  thus  produced  has  been  isolated 
and  examined :  it  is  an  indigo  blue  powder,  exhibiting  traces  of 
crystalline  structure;  in  alkalies  it  dissolves  with  a  bright  green 
colour;  in  water  containing  ammoniacal  salts,  with  a  pure  blue 
tint ;  in  ether,  benzene,  chloroforui,  alcohol,  and  bisuli)iiido  of 
carbon,  it  dissolves,  forming  liquids  of  tints  varying  from  violet-blue 
to  magenta-purple ;  the  tint  is  different  with  each  solvent,  even 
when  the  same  quantity  of  material  is  dissolved  to  the  same  bulk. 
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On  analysis,  the  substance  gives  numbers  agreeing  with  the  formula 

^40  H34  Ng  O7. 

Neither  mono-,  tri-,  nor  tetra-derivatives  of  morphine  are  capable 
of  yielding  this  substance  by  this  treatment  (if  perfectly  free  from 
di-derivatives,  a  point  difficult  to  ensure). 

Again,  if  monomorphine  derivatives  (hydrochlorides)  be  heated  to 
150°-180°,  they  swell  up  and  partially  decompose ;  the  residue, 
when  distilled  with  potash,  yields  methylamine  and  joyridine ;  when 
tetra-derivatives  are  treated  in  the  same  way,  methylamine  only 
seems  to  result ;  whilst  a  di- derivative,  "  apomorphine,"  when  treated 
thus,  gives  rise  to  no  volatile  base  at  all.  The  nitrogen,  therefore, 
would  seem  to  be  differently  related  to  the  other  elements  present  in 
these  different  series  of  polymerides. 

The  numerous  derivates  of  codeine  and  morphine  (upwards  of 
40  in  number)  obtained  during  the  last  few  years  may,  with  only 
one  or  two  inconsiderable  exceptions,  be  included  in  one  or  other 
of  the  formulae — 

(5±  Hp)  X  +  m  HX-n  H3  0. 
(M  ±  Hp)  X  +  m  HX-n  Hg  0. 

Where  p  has  values  varying  from  0  to  8. 

Where  x=l,  2,  3,  or  4,  forming  the  mono-,  di-,  tri-,  and  tetra- 
series  respectively. 

Where  m  varies  from  0  to  4. 

Where  n  varies  from  0  to  12. 

And  where  x  denotes  either  CI,  Br,  or  I. 

Tables  illustrating  the  compositions  of  these  derivatives,  formu- 
lated and  arranged  on  this  principle,  are  given  in  the  Journal  of  the 
Chemical  Society,  1873,  p.  228,  and  the  Chemical  News,  xxvii.,  p.  287, 
or  in  the  Berichte  der  JDeut.  Chem.  Ges.,  v.,  1111,  and  vi.,  268. 

The  author  again,  desires  to  express  his  obligations  to  Messrs. 
Macfarlan  and  Co.,  of  Edinburgh,  for  their  great  kindness  and 
liberality  in  presenting  him  with  the  alkaloids  necessary  for  these 
researches. 


The  President  :  There  are  probably  few  present  to  whom  the 
whole,  at  any  rate,  of  Dr.  Wright's  paper  is  quite  intelligible  ;  but 
there  can  be  but  one  opinion  as  to  the  value  of  such  researches  as 
those  he  has  for  so  many  years  been  engaged  upon,  both  in  their 
chemical  and  physiological  aspects. 

The  President  called  upon  Mr.  Williams. 

Mr.  Williams  :  The  subject  ia  so  overwhelming  in  its  character 
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that  I  feel  sure  yon  will  pardon  me  if  I  do  not  now  attempt  to  deal 
with  it.  Its  wide  character  may  at  once  be  understood  by  the  sim- 
ple statement  that  there  are  upwards  of  forty  derivatives  from  mor- 
phia and  codeia,  and  that  the  whole  question  is  still  in  a  complicated 
state.  It  is  possible  to  condense  the  molecule  of  morphia,  and  also 
of  codeia,  even  twice  or  three  times,  and  you  may  thus  obtain  an 
infinite  variety  of  products.  The  researches  of  Dr.  Wright  are  most 
interesting  and  elaborate,  and  how  he  finds  time  to  perform  so  many 
analyses  and  so  many  experiments  is  most  surprising,  knowing  as 
we  do  that  he  has  the  labours  of  a  professorship  and  other  important 
duties  to  discharge.  For  his  great  industry  and  its  successful  fruits 
I  think  pharmacy  and  chemistry  generally  are  deeply  indebted  to 
Dr.  Wright. 

Professor  Attfield  :  I  think  that  Dr.  Wright  has  set  all  gentle- 
men engaged  in  chemical  researches  a  most  excellent  example.  As 
a  rule,  when  chemists  discover  from  time  to  time  new  substances, 
the  matter  rests  there  so  far  as  any  physiological  action  of  the  sub- 
stances is  concerned.  Again,  some  wonderful  combinations  are  pro- 
duced by  therapeutists,  but  the  chemical  interest  in  them  being  very 
small  those  researches  excite  little  interest  among  chemists.  Now, 
Dr.  Wright,  though  only  a  chemist  I  believe,  is  not  content  in  giving 
us  the  results  of  his  researches,  which  are  of  a  purely  chemical 
character,  but  he  has  enabled  us  by  various  means  to  judge  of  the 
physiological  action  of  the  substances  discovered,  a  service  which 
seems  to  me  to  be  of  the  greatest  value,  both  to  the  medical  profession 
and  to  pharmacy.  I  think  that  chemical  workers  at  original 
research  should  seek  supplementary  aid  from  therapeutists  more 
frequently  than  at  present,  and  therapeutists  more  frequently  call  in 
the  chemist. 

Mr.  SiEBOLD  :  The  difference  in  the  physiological  action  of  the 
various  derivatives  of  morphia,  as  explained  to  us  by  Dr.  Wright, 
is  so  remarkable  as  to  demand  further  inquiry,  especially  on  the 
part  of  medical  practitioners.  I  believe  the  physiological  action  and 
chemical  nature  of  alkaloids  generally,  and  their  derivatives,  are 
little  uy.derstood;  and  I  am,  therefore,  all  the  more  glad  to  see  that 
they  have  been  made  the  subject  of  such  excellent  research  on  the 
part  of  Mr.  Groves  and  Dr.  Wright,  as  shown  by  the  results  they 
have  placed  before  the  Conference  to-day.  It  is  to  be  hoped  that 
these  researches  will  bo  continaed,  not  only  by  the  same  gentlemen, 
bat  also  by  other  chemists  and  pharmacists  to  whom  they  have  set 
such  a  good  example.  I  have  very  little  doubt  but  that  at  the  end 
of  the  second  decade  of  the  British  Pharmaceutical  Conference  wo 
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shall  be  discussing  organic  alkaloids  made  artificially  from  inorganic 
constituents. 


Professor  Attfield  read  the  follonwing  papers  by  Dr.  Wright: — 
ON  THE  ESSENTIAL  OIL  OF  ORANGE  (PORTUGAL). 
By  C.  R.  a.  Wright,  D.Sc.  (Lond.), 

Lecturer  on  Chemistrij  in  St.  Mary's  Sosjpital  Medical  School. 

A  brief  preliminary  notice  on  this  subject  by  the  author  and  Mr. 
C.  H.  Piesse  was  read  before  the  Conference  two  years  ago  ;  since 
then  a  large  number  of  experiments  have  been  made,  of  which  the 
following  is  a  synopsis  : — 

Proximate  Constituents. — The  great  majority  of  the  oil  (97*2  per 
cent.)  distils  below  180°  ;  a  small- quantity  of  an  oxidized  constituent 
boiling  near  220°  is  contained,  possessing  the  composition  CjQHjgO  ; 
and  a  non- volatile  soft  resin  is  also  contained  giving  numbers  on 
analysis  agreeing  with  the  empirical  formula  C0QH30  O3,  together 
with  another  oxidized  substance  of  high  boiling-point,  a  portion 
distilling    at     240°-250°,    agreeing    with    the    empirical     formula 

The  oxidized  constituent  C^q  H^q  O  is  possessed  of  the  property  ot 
becoming  altered' by  heat,  forming  an  isomeric  liquid  of  higher  boiling- 
point,  and  finally  becoming  a  non-volatile  resin,  no  change  in  its 
composition  being  thereby  produced  :  in  this  respect  it  resembles 
an  analogous  (or  identical  ?)  substance  contained  in  oil  of  nut- 
megs. 

The  portion  boiling  below  180°  yields,  on  distillation  over  sodium, 
a  hydrocarbon,  CjQ  H|g,  boiling  constantly  at  178°,  and  apparently 
consisting  of  one  homogeneous  substance,  no  trace  of  cymene  being 
apparently  present.  Many  other  natural  terpenes  (e.g.,  the  terpene 
of  turpentine  oil  and  that  of  nutmeg  oil)  are  not  pure  terpenes, 
having  been  found  to  contain  cymene,  Cjo  Hj^,  as  well  as  a  C^q  Hjg 
hydrocarbon. 

When  two  equivalents  of  bromine  are  cautiously  added  to  the 
terpene  of  orange  oil  (Jiesperideney  combination  takes  place,  with 
evolution  of  heat;  the  product  breaks  up  on  distillation,  forming 
hydrobromic  acid  and  cymene,  thus  : — 

CioHi6Br2  =  2HBr  +  CioHi,. 

The  cymene  thus  formed  is  identical  with  that  contained  in  cum- 
min oil  and  with  that  obtainable  from  camphor,  yielding  on  oxida- 
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tlon  terephthalic  acid  and  acetic  acid  without  admixture  with 
isophthalic  acid  or  higher  homologues  of  acetic  acid ;  the  original 
hydrocarbon,  hesperidene,  when  similarly  oxidized,  gives  acetic  acid, 
but  no  trace  of  terephthalic  acid. 

If  the  oxidation  be  not  carried  to  its  limit,  the  action  of  chromic 
acid  on  hesperidene  gives  rise  to  a  small  quantity  of  a  substance, 
CjQ  Hjg  0,  which  resembles  in  all  respects  save  odour,  the  body  of 
that  composition  contained  in  the  original  oil ;  probably  therefore 
that  body  is  formed  by  the  spontaneous  oxidation  of  the  hydrocar- 
bon ;  or  possibly  the  hydrocarbon  is  produced  by  the  natural  deoxi- 
dation  of  this  oxidized  substance. 

Action  of  Nitric  Acid  on  Hesperidene. — This  action  is  very  ener- 
getic, the  resulting  substances  being  carbon  dioxide  and  nitrous  red 
fumes,  oxalic  acid,  and  a  new  body,  hesperisic  acid,  being  formed : 
this  hesperisic  acid  forms  a  lead  salt  insoluble  in  water,  and  a 
calcium  salt  soluble  in  water  and  precipitated  by  alcohol  from 
aqueous  solution ;  its  barium  salt  is  soluble  in  water.  The  acid  is 
obtained  by  treating  the  purified  calcium  salt  with  sulphuric  acid 
and  ether ;  on  evaporation  of  the  ether  the  acid  is  left  as  a  honey- 
like mass  which  gradually  becomes  crystalline.  It  is  hexabasic,  and 
has  the  composition  Cq  Hog  O-7,  2  Hg  O,  the  2  Hj  O  being  lost  at 
100°. 

Action  of  Hydriodic  Acid  on  Hesperidene. — Hydriodic  acid  com- 
bines with  hesperidene,  forming  a  liquid  compound  partially  decom- 
posed by  distillation.  Attempts  to  synthesise  an  acid  containing 
eleven  proportions  of  carbon  by  acting  on  this  hydriodide  with 
cyanide  of  silver,  etc.,  met  with  little  success  :  it  was  also  found 
impracticable  to  add  hydrogen  on  to  hesperidene  by  the  joint  action 
of  phosphorus  and  hydriodic  acid,  a  polyraeride  boiling  at  about 
250°  being  the  sole  product. 


ON  THE  ESSENTIAL  OIL  OF  NUTMEGS. 

By  C.  R.  a.  Weight,  D.Sc.  (Lond.), 

Lecturer  on  Chemistry  in  St.  Mcm/s  Hospital  Medical  School. 

Proximate  Constituents. — Pure  nutmeg  oil  was  found  to  contain 
about  2  per  cent,  of  a  non-volatile  soft  resin,  agreeing  with  the  em- 
pirical formula,  C^  Hjj  O5 ;  substances  distilling  at  2G0°-280°  and 
280°- 290°,  having  compositions  approximating  to  (CioHi3  0)n;  an 
oxidized  constituent  (the  niyristicol  of  Gladstone)  boiling  near  212°, 
bat  altering  by  the  action  of  heat  in  the  same  way  as  the  coustituent 
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C|o  Hjg  0  contained  in  orange  oil  (Gladstone  attributed  to  this  sub- 
stance the  formula  Cjq  H^^  O,  but  the  analytical  numbers  agree  better 
with  CjQ  Hjg  O,  a  formula  shown  to  be  correct  bj  the  decompositions 
of  the  substance);  and  a  mixture  of  at  least  two  hydrocarbons, — one 
a  terpene,  boiling  at  163°,  the  other  ordinary  cymene.  This  last 
was  extracted  by  treating  the  mixture  of  hydrocarbons  with  sul- 
phuric acid,  whereby  the  terpene  became  resinized.  On  distillation 
with  water,  cymene  passed  over  unaltered  :  when  purified  this  was 
found  to  be  identical  with  all  the  other  known  varieties  of  cymene. 

By  the  same  process  cymene  has  been  extracted  from  ordinary 
oil  of  turpentine,  which  is  thus  shown  to  be  a  mixture  and  not  a 
single  body. 

Decompositions  of  Myristicol. — When  heated  with  zinc  chloride, 
myristicol  partly  splits  up  into  water  and  cymene,  thus — 

A  portion,  however,   becomes   converted  into  a  non-volatile  resin, 

of  composition  intermediate  between  cymene  and  myristicol,  thus — 

2n(CioHisO)=nHoO  +  (02oH3oO).. 

When  treated  with'  phosphorus  pentachloride  myristicol  gives 
rise  to  a  chlorinated  product,  C^oHig  CI,  formed  thus — 

CioHi6  0  +  PCl5  =  POCl3+HCl+CioHi5Cl. 

On  heating,  this  chlorinated  product  splits  up  into  hydrochloric  acid 
and  cymene.     Thus — 

^10  Hi5  CI  =  H  CI + Cjo  H14. 

The  cymene  thus  produced  from  myristicol  by  these  two  reactions 
is  in  each  case  identical  with  the  cymene  produced  from  other  known 
sources. 

Oxidation  j^roducts  of  Nutmeg  Hydi-pcarhons. — Fractional  distilla- 
tion does  not  completely  separate  the  cymene  naturally  present  from 
the  terpene  contained  in  nutmeg  oil,  even  when  carried  on  over 
sodium  for  six  weeks,  hence  the  oxidation  products  of  cymene  (viz., 
toluic  and  terephthalic  acids)  are  mixed  with  those  of  the  terpene. 

Chromic  acid  gives  rise  to  acetic  acid  and  a  constituent,  C^gH^gO, 
much  resembling  myristicol,  and  boiling  at  about  the  same  tempera- 
ture ;  probably  this  is  identical  with  myristicol,  as  the  only  differ- 
ence lies  in  the  odour.  Ordinary  terephthalic  acid  is  also  found  in 
small  quantity  (from  the  cymene  present). 

Nitric  acid  gives  rise  to  carbonic  and  oxalic  acids,  and  also  to  a 
peculiar    acid,    myristisic    acid,   much    resembling    hesperisic    acid. 
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obtained  similarly  from  hesperidene ;  in  addition,  ordinary  toluic 
acid,  and  also  terephtLalic  acid,  is  found  in  small  quantity  (from  the 
cymene  present).  Myristisic  acid  is  hexabasic,  and  is  expressed  by 
the  formula  C.30  Hgg  O^q,  2  Hg  0,  the  2  H3  0  being  lost  at  100°.  It 
much  resembles  hesperisic  acid,  from  which  it  only  differs  by  one 
proportion  of  oxygen,  hesperisic  acid  being  Cqq  Hgg  O^-j-,  2  Hg  O. 

Prochcdion  of  Cymene  from  Nutmeg  Terpene. — By  adding  two 
equivalents  of  bromine  to  the  nutmeg  terpene,  combination  takes 
place ;  the  resulting  dibromide  splits  up  on  heating  into  cymene  and 
hydrobromic  acid,  just  as  hesperidene  dibromide  does.  The  resulting 
cymene  constitutes  about  55  per  cent,  of  the  hydrocarbon  taken 
(about  10  or  12  per  cent,  of  cymene  being  originally  contained  as 
such) ;  the  rest  becomes  converted  into  a  resinous  substance. 
This  cymene  is  identical  with  all  the  other  known  forms  of  that 
body. 

When  the  action  of  heat  on  the  dibromides  of  turpentine  (Oppen- 
heim),  nutmeg  terpene,  and  hesperidene,  are  compared  with  the 
boiling-points  of  the  three  hydrocarbons  (160°,  163°-164°,  and  178° 
respectively)  it  is  noticeable  that  the  first-mentioned  terpene  yields 
little  cymene  by  heat  alone  ;  the  second  about  half  its  weight,  and  the 
third  nearly  the  theoretical  quantity.  It  is  also  noticeable  that 
hesperidene  evolves  much  less  heat  on  combination  with  a  given 
weight  of  bromine  than  the  nutmeg  terpene,  the  same  being  true 
for  the  resinizing  action  of  sulphuric  acid  ;  it  hence  appears  probable 
that  the  boiling-points  and  other  physical  properties  of  isomeric 
bodies  and  their  chemical  properties  are  inter-connected  in  this  way, 
that  the  body  of  highest  boiling-point  is  produced  by  the  expendi- 
ture of  the  greatest  amount  of  force  in  performing  the  combination 
of  the  constituent  elements,  and  consequently  possesses  the  least 
amount  of  what  may  be  termed  "  intrinsic  chemical  energy."  It  is 
proposed  to  examine  questions  of  this  kind  experimentally  ;  but  the 
practical  difficulties  in  the  way  are  in  many  cases  very  great. 

A  hearty  vote  of  thanks  was  accorded  to  Dr.  Wright  for  his 
researches. 


EEPORT  ON  THE  PURITY  OF  COMMERCIAL  SPECIMENS 
OF  OFFICINAL  ACIDS. 

Br  Louis  Sikbold. 

The  title  of  this  paper  shows  that  I  wish  to  deal,  not  with  the 
erude  acids  of  commerce,  but  with  those  products  which  are  sold  as 
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pure  for  dispensing  and  analytical  purposes.  That  these  so-called 
pure  acids  are  in  many  cases  far  from  pure,  is  a  fact  well  known  to 
every  chemist  who  takes  the  trouble  of  testing  the  chemicals  sup- 
plied to  him.  To  dwell  upon  the  impurities  contained  in  such  acids, 
the  means  of  detecting  and  removing  the  same,  and  the  best 
methods  of  preparing  acids  of  perfect  purity,  is  the  object  of  this 
paper. 

Hydrochloric  Acid. — If  this  acid  is  prepared  in  strict  accordance 
with  the  pharmacopoeia  process,  and  from  perfectly  pure  materials, 
it  will  always  be  obtained  free  from  sulphuric  acid,  sulphurous  acid, 
arsenic,  iron,  and  free  chlorine,  which  are  the  main  impurities  found 
in  che  commercial  article.  If  the  sulphuric  acid  used  contains 
arsenic,  the  hydrochloric  acid  made  from  it  will  of  course  contain 
the  same  impurity  ;  if  oxides  of  nitrogen  are  present  in  the  former, 
free  chlorine  will  inevitably  occur  in  the  latter,  whilst  organic  matter 
either  in  the  Hg  S  O4  or  in  the  Na  CI  generally  cause  the  forma- 
tion of  a  little  sulphurous  acid.  I  need  hardly  remind  you  that  free 
chlorine  and  sulphurous  acid  destroy  one  another,  and  that  for  this 
reason  they  can  never  occur  together.  There  appears  to  be  hardly 
any  difficulty  in  obtaining  from  wholesale  dealers  and  manufacturers 
hydrochloric  acid  quite  free  from  sulphuric  acid,  from  sulphurous 
acid,  and  also  from  appreciable  quantities  of  iron  (very  small  traces 
of  iron  can  be  detected  in  nearly  every  sample),  but  arsenic  and  free 
chlorine  are  very  frequently  found  in  acids  sold  as  pure ;  and  as 
arsenic  is  undoubtedly  a  most  objectionable  impurity,  however  small 
its  quantity  may  be  it  should  be  carefully  searched  for,  and  if  found 
the  acid  containing  it  should  be  rejected  as  unfit  for  dispensing,  and 
even  more  so  for  analytical  operations,  where  its  use  might  lead 
to  very  serious  mistakes.  Boiling  a  little  of  the  acid  with  a  piece 
of  pure  copper  foil  is  a  very  convenient  test,  and  is  therefore  gene- 
rally resorted  to,  but  it  is  not  delicate  enough  for  the  detection  of 
very  small  traces  of  arsenic.  I  have  often  been  unable  to  detect  it 
in  hydrochloric  acid  by  the  copper  test  when  a  careful  examina- 
tion with  sulphuretted  hydrogen  proved  its  presence  most  unmis- 
takably. 

It  does  not,  however,  suffice  to  add  a  solution  of  Hg  S,  but  the  gas 
must  be  conducted  through  the  acid  until  the  latter  is  completely 
saturated  with  it.  After  twelve  hours'  standing  the  precipitate, 
which  will  in  any  case  be  formed,  must  be  filtered,  washed,  dried, 
and  fused  with  carbonate  and  nitrate  of  sodium ;  the  fused  mass 
dissolved  in  water,  filtered,  mixed  with  pure  nitric  acid  in  excess, 
boiled  and  then  tested  with  ammonia  and  nitrate  of  silver  or  with 
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sulpliuretted  hydrogen.  It  is  impossible  to  judge  of  the  absence  of 
arsenic  from  the  light  colour  of  the  precipitate.  By  the  method 
just  described,  arsenic  will  be  found  in  many  samples  of  hydrochloric 
acid  which,  if  tested  according  to  the  directions  of  the  pharma- 
copoeia, would  seem  to  be  quite  pure. 

Sulphurous  acid  is  readily  detected  by  the  pharmacopceia  test,  or 
by  iodized  starch,  the  colour  of  which  would  be  destroyed  by  the 
least  trace  of  Hg  S  O3.  For  detecting  free  chlorine,  solution  of 
indigo  appears  to  me  preferable  to  a  mixture  of  iodide  of  potassium 
and  starch,  as  the  formation  of  blue  iodide  of  starch  might  be 
caused  by  perchloride  of  iron  which  is  often  present  in  hydrochloric 
acid,  and  which  might  thus  be  mistaken  for  chlorine. 

On  the  strength  of  numerous  experiments  which  I  have  made,  I 
can  recommend  the  two  following  methods  as  the  best  for  preparing 
perfectly  pure  hydrochloric  acid  from  the  crude  commercial  article. 
The  first  of  the  two  methods  yields  an  acid  of  low  specific  gravity 
(1*120  to  1'125)  which,  though  very  suitable  for  analytical  purposes, 
does  not  come  up  to  the  pharmacopoeia  standard  of  strength.  By 
the  second  method  which  was  proposed  by  A.  Bettendorff  about 
two  years  ago,  and  which  I  cannot  recommend  too  strongly,  a  pure 
acid  of  1'16  specific  gravity  can  be  produced,  with  very  little  trouble 
indeed. 

1st  method. — Dilute  the  crude  acid  with  sufficient  water  to  reduce 
the  specific  gravity  to  about  1*12 ;  saturate  it  with  sulphuretted 
hydrogen  gas,  allow  to  stand  for  fully  twelve  hours,  decant  the  clear 
liquid  from  the  precipitate,  drive  off  the  sulphuretted  hydrogen  by 
heat,  and  distil  after  adding  a  little  chloride  of  sodium. 

The  sulphuretted  hydrogen  removes,  not  only  the  arsenic,  but  like- 
wise the  free  chlorine  or  the  sulphurous  acid,  wliichever  of  the  two 
may  be  present. 

2nd  method. — Mix  the  crude  acid  whose  specific  gravity  shall  bo 
between  1*16  and  1*18  (not  lower  than  1*1  G)  with  a  small  quantity 
of  a  solution  of  stannous  chloride  in  hydnxjhloric  acid  of  the  same 
strength,  and  allow  to  stand  for  twenty-four  hours.  Any  arsenic 
present  will  thus  be  precipitated  in  the  shape  of  a  brown  powder 
(which  consists  of  metallic  arsenic  with  a  variable  amount  of  tin). 
Sulphurous  acid  if  present  produces  a  precipitate  of  stannous 
sulphide,  and  is  therefore  removed  along  with  the  arsenic.  The 
filtered  acid  now  only  requires  to  bo  distilled  from  a  little  chloride 
of  sodium,  as  in  the  previous  procoss.  But  as  hydrocblorio  acid  of 
so  high  a  specific  gravity  parts  with  a  great  deal  of  hydrochloric 
acid  gas  on  boiling,  it  is  necessary  to  ,placo  a  little  water  into  the 


524'  BRITISH   PHAEMACEUTICAL   CONFERENCE. 

receiver  for  its  absorption.  Tliis  method  also  removes  free  chlorine 
if  present. 

About  four  years  ago  a  new  method  of  making  pure  hydrochloric 
acid  from  the  commercial  was  published  by  P.  W.  Ilof  mann.  Accord- 
ing to  this,  one  volume  of  crude  hydrochloric  acid  is  to  bo  mixed 
gradually  with  S^  volumes  of  strong  sulphuric  acid  in  a  tubulated 
retort,  and  the  H  CI  gas,  disengaged  by  the  heat  produced  by  the 
addition  of  each  successive  quantity  of  H2  S  O^,,  is  to  be  conducted 
through  distilled  water  in  the  usual  way.  Fresenius  has  proved 
this  method  to  be  quite  useless,  as  neither  arsenic  nar  chlorine  can 
be  removed  by  the  same. 

In  reference  to  the  above  method  of  purifying  with  stannous 
chloride,  I  wish  to  add  that  I  only  recommend  it  for  removing,  but 
not  so  much  for  detecting,  arsenic,  as  the  presence  of  Hg  S  O3  in 
the  hydrochloric  acid  might  lead  an  inexperienced  worker  into 
errors. 

Suljphuric  Acid. — The  chief  impurities  for  which  this  substance 
.must  be  tested  before  it  should  be  used  for  medicinal  or  analytical 
purposes  are  arsenic,  lead,  and  oxides  of  nitrogen.  Arsenic  is  best 
detected  by  Marsh's  test,  lead  by  sulphuretted  hydrogen,  and 
oxides  of  nitrogen  by  ferrous  sulphate.  An  acid  free  from  arsenic 
and  nitrogen  oxides,  but  containing  lead,  calcium,  iron,  etc.,  may  be 
easily  purified  by  distillation,  but  if  the  first-named  impurities  are 
present  mere  distillation  will  not  suffice.  In  that  case  it  is  neces- 
sary to  mix  one  volume  of  the  acid  with  six  or  seven  volumes  of 
water,  and  to  saturate  the  mixture  with  Hg  S.  After  forty-eight 
hours  the  clear  acid  is  decanted  from  the  precipitated  sulphides  of 
lead  and  arsenic,  evaporated  in.  a  retort  until  fumes  of  Hg  S  O4  escape, 
and  then  distilled.  What  passes  over  first  is  too  weak,  and  is  re- 
jected until  an  acid  of  1'84j  sp.  gr.  distils,  when  the  receiver  is 
changed.  To  assure  a  quiet  boiling  of  the  acid,  and  thus  to  prevent 
the  cracking  of  the  retort,  it  is  extremely  useful  to  conduct  a  slow 
current  of  air,  by  means  of  an  aspirator,  through  the  acid  during 
distillation.  Though  sulphuric  acid  purchased  as  pure  from  the 
most  respectable  houses  is  sometimes  found  to  contain  impurities, 
this  is  by  no  means  the  case  to  the  same  extent  as  it  is  with  hydro- 
chloric acid,  which  it  is  almost  impossible  to  purchase  in  a  state  of 
absolute  purity,  whilst  there  is  not  much  difficulty  in  obtaining  a 
supply  of  perfectly  pure  sulphuric  acid. 

Nitric  Acid. — This  preparation  can  be  obtained  in  a  state  of  the 
utmost  attainable  purity  by  distilling  commercial  acid  of  1"42  sp. 
gr.,  and  of   good  quality,,  with  a  littlo  absolutely  pure  nitrate  of 
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potasslam,  from  a  glass  retort.  What  passes  over  first  must  be 
rejected,  until  an  acid  distils  which,  if  diluted  with  water,  forms  a 
perfectly  clear  mixture  with  solution  of  nitrate  of  silver,  remaining 
clear,  too,  after  standing  for  ten  m.inutes.  Not  less  than  two 
drachms  of  the  acid  should  be  subjected  to  this  test.  When  thus  quite 
free  from  every  trace  of  H  CI,  the  receiver  is  changed,  and  the  dis- 
tillation carried  on  until  only  about  one-eighth  of  the  original  bulk 
remains  in  the  retort.  If  carried  on  still  further,  the  purity  of  the 
product  would  be  endangered,  as  traces  of  salphuric  acid  might  pass 
over  with  the  nitric.  Another  method  of  purifying  nitric  acid  con- 
sists in  removing  the  H  CI  by  the  addition  of  solution  of  nitrate  of 
silver  to  the  somewhat  diluted  acid,  decanting  from  the  precipitate, 
and  distilling  the  clear  acid  with  a  little  perfectly  pure  nitrate  of  po- 
tassium, until  about  seven-eighths  have  passed  over.  The  method  is 
good,  but  is  only  applicable  for  preparing  an  acid  of  low  specific 
gravity  (1'25). 

The  first  method,  I  feel  sure,  is  the  best  of  all  that  can  be  recom- 
mended for  preparing  pure  nitric  acid  of  the  pharmacopoeia  strength ; 
and  as  it  presents  no  difficulties  whatever,  it  is,  I  believe,  the  one 
generally  applied.  The  fact,  therefore,  that  it  is  almost  impossible 
to  obtain  perfectly  pure  nitric  acid  by  purchase  seems  all  the  more 
surprising.  It  is  easy  enough  to  get  it  free  from  solid  impurities, 
as  mere  distillation  is  sure  to  remove  these ;  nor  is  there  any  great 
difficulty  in  procuring  it  free  from  H  CI,  but  Hg  S  O^  is  always  pre- 
sent, no  matter  from  whom  it  has  been  obtained.  Many  samples  of 
nitric  acid  sold  as  perfectly  pure  may  be  quite  good  enough  for 
medicinal  use,  but  the  trace  of  Hg  S  0^  present  is  always  a  source  of 
annoyance  in  medical  laboratories  where  the  acid  is  required  for 
accurate  scientific  investigations.  Whoever  requires  this  prepara- 
tion absolutely  free  from  Hg  S  0^  is  obliged  to  make  it  for  his  own 
use.  To  detect  very  small  quantities  of  this  impurity  in  nitric  acid, 
the  application  of  the  pharmacopoeia  test,  consisting  in  the  addition 
of  a  solution  of  barium  chloride  to  the  diluted  acid,  is  altogether 
insufficient.  About  four  ounces  of  the  acid  to  be  tested  must  be 
evaporated  on  a  water-bath  until  a  few  drops  only  are  left;  the 
residue  is  then  mixed  with  a  little  distilled  water  and  a  few  drops 
of  solution  of  chloride  of  barium.  A  precipitate  will  thus  be 
obtained  from  any  commercial  specimen  of  pure  acid.  If  nitric 
acid  conbiining  small  traces  of  Hg  S  0^,  which  do  not  show  on  the 
mere  addition  of  a  solution  of  13a  Clj,  is  neutralized  or  nearly  neu- 
tralized with  pure  carbonate  of  sodium  (quite  free  from  sulphate), 
the  mixture  will  thea  turn  cloudy  on  the  addition  of  a  solution  of  a 
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barium  salt.  It  is  on  this  account  that  the  presence  of  even  very 
small  traces  of  Hg  S  O^  is  often  very  annoying  to  the  analyst.  The 
reason  that  manufacturers  do  not  succeed  in  producing  nitric  acid  of 
perfect  purity  by  the  method  described,  is  that  they  do  not  reject 
enough  of  the  acid  passing  over  at  the  beginning,  and  that  they 
carry  on  the  distillation  too  far  towards  the  end,  and,  finally,  that 
they  use  impure  nitrate  of  potassium.  Howard's  pure  nitrate  of 
potassium,  generally  considered  as  a  very  pure  preparation,  still 
contains  appreciable  quantities  of  chlori(Je,  which  must  be  removed 
by  recrystallization  (stirring  the  solution  well  during  crystalliza- 
tion, so  as  to  prevent  the  formation  of  large  crystals)  before  it  can 
be  used  for  the  manufacture  of  pure  nitric  acid. 

Hydrocyanic  Acid. — In  a  preparation  like  this,  the  strength  must 
of  course  be  a  far  more  important  feature  than  the  purity.  The 
traces  of  sulphuric  acid  frequently  present  seem  to  me  very  little,  if 
at  all,  objectionable  in  a  preparation  the  medicinal  dose  of  which  is 
so  very  small,  and  which,  moreover,  is  not  required  in  a  perfect  state 
of  purity  for  scientific  purposes.  But  the  great  disparity  in  the 
strength  of  different  specimens  of  this  acid  is  most  objectionable 
and  serious,  considering  its  powerful  nature.  The  pharmacopoeia 
requires  it  to  contain  2  per  cent,  of  the  anhydrous  acid  HON";  but 
my  experience  tells  me  that  the  hydrocyanic  acid  used  for  dispensing 
in  druggists'  shops  varies  from  two  to  about  a  quarter  of  a  per  cent., 
and  even  less.  I  know  of  cases  in  which  two  drachms  and  half  an 
ounce  of  the  acid  labelled  Acidum  hydrocyanicum  P.B.  have  been 
given  to  dogs  without  bringing  on  the  least  indisposition.  The 
reason  of  this  is,  that  the  preparation  is  kept  in  bottles,  the  stoppers 
of  which  do  not  fit  tightly,  so  that  H  C  N  is  continually  escaping, 
and  can  be  distinctly  noticed  by  smell  without  moving  the  stopper. 
This  is  the  case  with  nearly  all  the  common  one  and  two-oz.  stop- 
pered blue  glass  bottles  in  which  the  acid  is  generally  kept  by  retail 
chemists.  How  very  necessary  it  is  to  keep  it  in  bottles  with  well 
fitting  ground  stoppers,  and  tied  over  with  bladder  or  gutta-percha 
tissue,  and  how  very  great  a  change  it  undergoes  even  in  a  short 
time,  may  be  seen  from  the  following : — I  purchased  a  two-oz.  bottle 
of  the  pharmacopoeia  acid,  freshly  made,  from  a  very  respectable 
wholesale  house,  and  at  once  estimated  its  strength  by  volumetric 
analysis.  It  contained  1'6  instead  of  2  per.  cent.  It  was  kept  in 
the  same  bottle  without  being  tied  over,  and  the  escape  between 
stopper  and  neck  was  noticeable  at  some  distance.  After  twenty-four 
hours  it  contained  1*2,  after  two  days  hardly  one  per  cent.,  and  after 
a  month  it  contained  only  traces  of  H  C I!^.     This  explains  the  great 


BRITISH    PHARMACEUTICAL    CONFERENCE.  627 

disparity  in  the  effect  upon  animals  produced  by  samples  of  the  acid 
procured  from  different  retail  establishments.  Chemists  should 
therefore  either  prepare  their  own  hydrocyanic  acid,  or,  at  any  rate, 
they  ought  to  test  its  strength  by  volumetric  analysis  or  by  ponde- 
ral  analysis  with  nitrate  of  silver  (taking  the  specific  gravity  is 
altogether  insufficient)  ;  they  should  keep  it  carefully  closed,  and 
examine  its  strength  again  from  time  to  time,  as  this  preparation 
may  lose  in  strength  however  well  it  is  kept. 

In  performing  the  volumetric  test,  it  is  important  that  not  more 
solution  of  caustic  soda  should  be  used  than  is  necessary  to  produce 
a  distinct  alkaline  reaction,  as  any  large  excess  would  lead  to  an  in- 
accurate result,  too  much  of  the  solution  of  Ag  N  O3  being  then 
required  for  the  formation  of  a  permanent  precipitate. 

Not  desiring  to  give  this  report  any  undue  length,  I  reserve  the 
consideration  of  phosphoric  acid,  sulphurous  acid,  and  acetic  acid  for 
a  future  occasion. 


Mr.  Hasselby  (Goole)  :  I  should  like  to  ask  whether  it  is  possible 
to  substitute  a  definite  salt,  such  as  the  crystallized  cyanide  of 
potassium,  for  an  equivalent  quantity  of  hydrocyanic  acid.  The 
solution  of  one  would  be  as  valuable  as  the  solution  of  the  other.  I 
too  have  noticed  a  depreciation  in  strength  when  acids  are  kept  in 
stoppered  bottles  ;  and  it  has  more  than  once  occurred  to  me  whether 
some  of  those  members  of  the  Conference  who  have  sufficient  know- 
ledge of  chemical  and  medical  practice  could  not  find  a  definite  salt 
as  a  substitute  for  a  preparation  so  indefinite  as  the  hydrocyanic  acid 
of  commerce  is. 

Mr.  Moss  :  I  can  confirm  what  Mr.  Siebold  says  regarding  the 
difficulty  of  obtaining  nitric  acid  free  from  traces  of  sulphuric  acid. 
I  had  occasion  some  little  time  ago,  to  use  such  nitric  acid  for 
oxidizing  purposes,  and  was  quite  unable  to  obtain  it,  though  1 
applied  to  one  of  the  first  houses  in  London.  I  was  not  able  to 
detect  sulphuric  acid  by  the  ordinary  Pharmacopoeia  test,  but  found 
it  without  .any  difficulty  by  the  method  of  evaporating  a  quantity, 
diluting  and  adding  a  solution  of  barium  salt. 

The  Pkesident  :  The  suggestion  with  regard  to  the  use  of  cyanide 
of  potassium  is  too  important  to  be  overlooked.  Some  years  ago 
cyanide  of  potassium  was  sent  out  in  bottles  labelled  with  a  formula 
for  the  preparation  of  hydrocyanic  acid  by  the  addition  of  tartaric 
acid  to  its  solution. 

Mr.  Groves  :  A  physician  of  Weymouth  was  in  the  habit  of 
ordering  cyanide  of  potassium  in  this  manner.     On  one  occasion  ho 
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ordered  half-grain  doses.  I  remarked  that  it  was  a  dangerous  dose. 
His  reply  was  that  he  had  prescribed  it  before.  Upon  inquiry  I  found 
out  that  the  stuff  really  used  was  the  common  fused  cyanide.  The 
use  of  a  salt  so  deliquescent  and  easily  alterable  as  cyanide  of  po- 
tassium, is  not,  in  my  opinion,  to  be  recommended.  The  cyanide 
of  zinc,  on  the  other  hand,  is  perfectly  stable,  readily  yields  up  its 
hydrocyanic  acid  to  the  acid  juices  of  the  stomach  or  to  dilute  mineral 
acids,  and  is,  I  think,  deserving  of  attention,  if  not  to  a  place  in.  the 
next  Pharmacopoeia. 

Mr.  Williams  :  Pure  crystallized  cyanide  of  potassium  is  much 
more  permanent  than  Mr.  Groves  seems  to  think.  It  is  somewhat 
deliquescent  and  should  be  kept  in  a  well- stoppered  bottle.  The 
use  of  cyanide  of  potassium  is  a  very  old  idea,  but  I  believe  has 
been  nearly  given  up  by  medical  men.  At  first  sight,  it  appears  a 
very  feasible  plan.  By  adding  an  equivalent  of  tartaric  acid  a  bitar- 
trate  of  potassium  is  formed,  and  a  solution  of  hydrocyanic  acid  is 
obtained.  While  I  am  speaking  I  should  like  to  allude  to  the  question 
of  arsenic.  A  process  lately  recommended  for  detecting  arsenic  is 
by  means  of  hypophosphite  of  potassium.  I  have  found  that  a  slight 
addition  of  hypophosphite  of  potash  or  soda  to  hydrochloric  acid 
containing  arsenic  and  then  boiling,  gives  a  brown  colour,  the  arsenic 
being,  in  fact,  reduced  to  a  metallic  state.  The  author  of  this  test 
recommends  that  we  should  take  advantage  of  it  to  produce  pure 
hydrochloric  acid  by  using  the  hypophosphite  and  then  distilling  the 
acid.  He  says  that  by  adopting  that  method  we  can  obtain  a  perfectly 
pure  acid,  and,  for  my  part,  I  think  that  is  not  an  unlikely  result. 
I  can  corroborate  the  statement  made  with  respect  to  the  difficulty 
of  separating  sulphuric  acid  entirely  from  nitric  acid ;  I  have  found 
great  difficulty  in  doing  it  completely.  Mr.  Siebold  seems  to  speak 
of  it  as  being  a  comparatively  easy  process.  So  it  is,  if  the  distilla- 
tion is  conducted  on  a  very  small  scale,  and  very  slowly  ;  but  if  the 
distillation  is  conducted  at  a  comparatively  rapid  rate — a  rate  at 
which  the  manufacture  of  it  must  proceed  in  order  to  make  any 
quantity, — I  think  it  will  be  found  that  some  sulphuric  acid  nearly 
always  passes  over.  I  have  found  it  so  myself,  and  I  should  be  glad 
if  a  mode  could  be  devised  of  separating  entirely  sulphuric  from 
nitric  acid. 

Mr.  Siebold  :  The  complete  separation  of  sulphuric  acid  from 
nitric  acid  is  not  difficult  with  an  acid  of  high  specific  gravity  (say 
1"4),  the  boiling-point  of  which  is  very  high.  At  that  temperature, 
if  the  distillation  is  carried  on  too  far,  or  if  too  little  K  N  O3  is  used, 
some  traces  of  sulphuric  acid  invariably  pass  over  j  but  if  we  are 
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satisfied  witli  an  acid  of  lower  specific  gravity  suitable  for  most 
analytical  purposes  (say  1*25  or  thereabouts),  then  we  can  always 
succeed  in  producing  a  nitric  acid  perfectly  free  from  sulphuric  acid. 
I  succeeded  in  preparing  it  in  either  way,  but  I  have  not  succeeded 
in  obtaining  it  of  higher  specific  srravity  than  1'42.  As  to  removing 
arsenic  from  hydrochloric  acid,  I  think  you  will  find  that  hypophos- 
phite  is  not  so  suitable  as  stannous  chloride.  This  will  remove 
every  trace  of  the  arsenic  from  the  acid,  and  as  a  test  for  arsenic  it 
is  a  very  delicate  one.  With  respect  to  hydrocyanic  acid,  an  extremely 
diluted  acid  keeps  much  better  than  a  strong  one.  For  this  reason 
hydrocyanic  acid  is  rarely  used  in  Germany.  Aqua  laurocerasi  is 
used  instead  of  it.  If  you  examine  this  preparation  from  time  to 
time,  you  will  find  that  the  strength  of  it  hardly  varies  at  all.  It 
seems  to  be  a  pretty  constant  preparation,  but  we  should  take  care 
that  we  get  the  right  thing.  A  great  deal  of  aqua  laurocerasi  sold 
to  us  is  made  from  essential  oil  of  bitter  almonds  with  magnesia,  in 
the  manner  so  well  known  to  us  ;  therefore  we  should  test  this  article 
in  any  circumstances ;  but  in  repeating  the  test  from  time  to  time 
you  will  find  that  the  aqua  laurocerasi  changes  very  little  indeed, 
the  extent  of  the  change  being  nothing  as  compared  to  those  of  the 
changes  which  take  place  in  the  stronger  acids. 

Mr.  F.  M.  RiMMiNGTON  (Bradford)  :  I  have  observed  that  the 
bottle  itself  is  frequently  the  cause  of  the  decomposition  of  the  acid. 
If  the  glass  contains  an  excess  of  alkali  it  is  sure  to  destroy  the 
acid  in  a  short  time.  I  have  made  it  a  practice  to  test  the  bottles 
before  filling  them.  In  this  way  I  wash  carefully  with  distilled 
water,  put  them  to  dry  on  a  sand-bath,  or  hot  plate,  in  order  to 
ascertain  whether  there  is  any  portion  of  salt  left  on  the  side  of  the 
bottle.  Or  you  may  test  them  with  test-paper  if  more  convenient 
to  adopt  that  method.  If  they  show  any  alkalinity  it  is  sure  to 
destroy  the  acid. 

Mr.  Williams  :  I  should  like  to  mention  one  thing  with  respect  to 
the  hydrocyanic  acid,  and  that  is  the  advisability  of  adding  a  mineral 
acid.  For  it  is  impossible  that  hydrocyanic  can  be  kept  when  ab- 
solutely pure  for  any  length  of  time.  It  is  essential  that  a  mineral 
acid  should  bo  added  to  the  pure  hydrocyanic  acid.  I  have  pointed 
this  out  on  a  former  occasion  to  Dr.  Redwood  and  other  gentlemen 
who  have  to  do  with  producing  the  British  Pharmacopcoia ;  and  I 
strongly  urge  that  a  quantity  of  hydrochloric  acid,  equal  to  the 
quantity  of  hydrocyanic  acid  present,  should  bo  ordered  to  be  added, 
to  preserve  the  hydrocyanic  acid.  I  think  you  may  safely  add  two 
per  cent,  of  hydrochloric  acid  to  two  per  cent,  of  hydronyanic  aoid 
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solution.     In  this  way  the  acid  can  be  preserved  much  longer  than 
in  any  other  way. 

Professor  Attfield  :  In  reading  the  paper  I  noticed  that  Mr. 
Siebold  quarrelled  with  an  old  favourite  of  mine,  namely,  the  copper 
test  for  arsenic.  It  is  so  extremely  convenient  to  use  copper  to  get 
out  arsenicum  when  organic  matter  is  present,  that  one  does  not 
like  to  give  it  up  because  it  is  supposed  to  be  a  little  less  delicate 
than  the  others.  I  myself  think  that  it  is  not  inferior  in  delicacy 
to  any  of  the  tests,  and  that  the  reason  why  analysts  sometimes 
fail  with  the  test  in  endeavouring  to  detect  very  small  quantities 
may  be  found  in  the  fact  that  they  use  the  ordinary  test-tube  in 
heating  the  strip  of  copper.  Even  in  the  hands  of  a  student,  I 
have  found  that  if  a  fair  piece  of  copper  be  heated  for  a  consider- 
able time  with  the  acid  liquid,  and  if,  after  boiling,  washing,  and 
drying,  it  be  cut  into  strips  and  placed  in  a  test-tube,  narrow  on  the 
whole,  but  at  the  bottom  of  which  there  is  a  considerable  sized  globe 
or  bulb,  then  the  whole  of  the  bulb  heated  in  the  flame,  and  the 
test-tube  held  almost  horizontally  the  arsenic  will  crystallize  in  the 
narrow  part  of  the  tube  in  a  pretty  little  ring. 

Mr.  GrROVES  :  I  think  the  plan  I  practice  is  more  simple  than 
that.  I  put  the  copper  into  the  bottom  of  one  test-tube,  and  then 
drop  another  closely  fitting  tube  into  the  first  one,  I  then  place 
a  little  water  in  the  second  one,  and,  upon  heating  it,  the  arsenious 
acid  is  deposited  on  the  bottom  of  the  cold  tube  in  a  beautiful 
bloom.  I  have  succeeded  in  obtaining  arsenic  thus  with  the  third 
of  a  drop  of  liquor  arsenicalis  B.  P.,  and  verifying  it  by  the  usual 
tests. 

Mr.  Siebold  :  I  quite  agree  that  the  copper  test  is  exceedingly 
handy  and,  if  carefully  performed,  very  delicate  ;  but  I  am  con- 
vinced in  my  own  mind  that,  for  the  detection  of  very  small  traces 
of  arsenic  in  so-called  pure  hydrochloric  acid,  it  is  inferior  to  the 
test  I  have  mentioned.  Traces  of  arsenic  which  escape  observation 
by  the  most  careful  application  of  the  copper  test  may  be  detected 
in  the  manner  described,  as  may  be  seen  by  mixing  impure  H  CI 
with  ten  or  twenty  times  its  volume  of  perfectly  pure  acid,  and  sub- 
mitting this  mixture  to  the  two  tests. 

Mr.  Siebold  having  been  thanked  for  his  communication,  the 
Conference  then  adjourned. 
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WednescUiy  Afternoon,  September  i7th,  1873. 

(Second  Day.) 

ALCHEMY,  AND  ITS  BEARmGS  ON  PHARMACY. 

Br  W.  D.  Savage. 

Dr.  Johnson  calls  alchemy  "the  more  sublime  occult  part  of 
chemistry,  which  proposes  for  its  object  the  transmutation  of  metals 
and  other  important  operations." 

Shakspeare,  in  "  Julius  Caesar,"  alludes  to  alchemy ;  and  in 
"  King  John  "  he  says  :- — 

"  To  solemnize  tliis  day,  the  glorious  sun 
Stays  in  ids  course,  and  plays  the  alchemist ; 
Turning,  with  splendour  of  his  precious  eye, 
The  meagre  cloddy  earth  to  glittering  gold." 

Our  friend  Professor  Attfield  tells  us,  at  the  time  the  name  was 
given,  alchemy  had  little  more  for  its  object  than  the  transmutation 
of  the  baser  metals  into  gold.  Whatever  may  have  been  the  original 
object,  there  can  be  no  doubt  that  the  experience  acquired  in  the 
efforts  used  to  ascertain  the  combinations  of  the  metals,  tended  to 
promote  the  science  of  chemistry,  which  we  are  told  by  modern 
lexicographers,  "  Is  the  science  which  determines  the  constitution  of 
bodies,  and  investigates  the  laws  which  regulate  the  combination 
and  mutual  action  of  their  elements;  "  let  us  then  briefly  consider 
some  of  the  circumstances  which  have  contributed  to  the  building 
up  of  our  present  pre-eminent  position.  Alchemy  was  not  always 
followed  by  its  professors  with  the  purest  motives  ;  it  has  been 
designated  as  "  an  art  without  art,  originating  in  falsehood,  and 
proceeding  through  labour  to  beggary;"  still  we  must  gratefully 
remember  the  aid  given  by  the  dark  and  mysterious  gropings  of  the 
ancient  philosopher  towards  the  development  of  practical  chemistry. 

The  origin  of  alchemy  is  somewhat  doubtful,  for  whilst  some  con- 
tend that  it  was  known  to  the  priests  of  the  Egyptians,  others 
again,  with  some  reason,  affirm  that  it  was  unknown  till  about  the 
eleventh  century,  supporting  their  views  by  reference  to  Herodotus 
and  Pliny,  who  they  say,  were  not  likely  to  overlook  so  important  a 
matter  if  it  had  been  known  to  the  Egyptians.  It  would  appear 
that  the  first  Greek  or  Roman  writer  that  refers  to  the  subject  is 
Suidas  (in  his  lexicon  occurs  Ohemda,  the  conversion  of  silver  and 
gold),  but  Dr.  Thompson  says  that  if  the  art  of  making  silver  aiid 
gold  implies  alchemy  (or  al-chemia),  the  chemistry  of  chemistries, 
it  originated  with  the  Arabians  when  they  began  to  turn  their  at- 
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tention  to  medicine.  In  the  Book  of  Exodus,  we  are  told  that  Moses 
caused  the  molten  call  to  be  burnt  in  the  fire,  ground  into  powder, 
and  strewed  upon  the  water,  and  the  Israelites  made  to  swallow  it. 
If  this  was  effected  by  chemical  agency,  we  are  not  aware  of  the 
means  ;  it  is  not  likely  that  they  knew  anything  about  the  perchlor- 
ide,  but  rather  that  a  miracle  was  performed  to  impress  the  aston- 
ished multitude.  We  must,  however,  pass  over  much  that  is 
interesting,  and  come  to  consider  alchemy  as  illustrated  by  the  erratic 
Paracelsus,  a  native  of  Zurich,  and  born  in  1493.  His  father  was  a 
physician,  and  instructed  him  in  alchemy,  astrology,  and  medicine. 
With  a  large  amount  of  knowledge  and  experience  he  combined  an 
inordinate  amount  of  self-esteem.  He  is  said  to  have  been  the 
first  who  ever  held  a  professorship  of  chemistry  in  Europe,  having 
been  elected,  in  1527,  to  the  professor^s  cbair  at  Basle ;  but  he  was 
so  conceited  that  he  burnt  with  great  solemnity  the  writings  of 
Galen  and  Avicenna  because  they  did  not  agree  with  his  views,  and 
it  was  no  wonder  that  they  did  not,  when  he  publicly  declared  that 
if  God  would  not  impart  the  secrets  of  physic,  it  was  not  only 
allowable,  but  even  justifiable,  to  consult  the  devil.  He  was  a  dissi- 
pated wandering  empiric,  who  professed  to  have  a  panacea  which 
was  capable  of  curing  all  diseases  in  an  instant,  and  even  of  pro- 
longing life  to  an  indefinite  length.  Alas!  for  the  fallibility  of 
human  nature, — a  few  hours'  illness  terminated  his  life,  when  but 
forty-eight  years  old,  at  Salzburg,  in  Bavaria.  Chemistry  does  not 
seem  to  owe  so  much  to  him  as  to  the  influence  which  he  had  on 
others.  He  did  not  scruple  to  denounce  the  schools  and  systems  of 
others,  whilst  he  had  no  well-arranged  plan  of  his  own.  We  are 
told  that  he  adopted  the  three  elements,  of  Basil  Valentine,  of  salt, 
sulphur,  and  Tnercury.  With  respect  to  mercury,  he  was  the  first  to 
administer  it  internally,  and  gained  some  celebrity  by  curing  syphilis 
with  it.  About  the  same  time  (1540),  a  physician  of  Paris  (Antoine 
Lecoque)  acquired  considerable  reputation  by  curing  the  same  com- 
plaint by  the  administration  of  gold,  but  in  what  form  is  not  men- 
tioned. It  is  curious  to  observe  the  union  which  existed  betwixt  the 
early  chemist  and  the  physician,  and  how  often  this  combination 
forwarded  the  usefulness  of  both.  However,  this  connection  has  not 
always  been  productive  of  good,  for  the  early  chemists  were  too 
much  disposed  to  attribute  the  source  of  all  disease  to  the  presence 
of  some  hostile  acid  or  alkali,  or  some  deranged  condition  in  the 
chemical  composition  of  the  fluid  or  solid  parts ;  so  they  conceived 
all  remedies  must  act  by  producing  chemical  changes  in  the  body. 
On  this  hypothesis,  a  fever  which  raged  at  Ley  den,  in  1699,  was 
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treated  by  absorbents  and  testaceous  medicines,  to  counteract  tbe 
pernicious  influence,  as  they  tbougbt,  of  some  prevailing  acid.  The 
consequence  proved  most  serious,  as  two- thirds  of  the  population  of 
the  city  found  an  untimely  grave. 

The  Arabs  seem  to  have  been  the  great  promoters  of  the  school 
of  poly- pharmacy.  The  ^^  Summa  Perfectmiis  "  of  Gebir,  in  the 
eighth  century,  the  earliest  work  on  Chemistry,  is  said  to  be  such  a 
strange  production  that  Dr.  Johnson  believes  the  word  gibherish  to 
be  derived  from  the  name  of  the  author.  These  gropings  in  the 
dark,  however,  to  discover  the  means  of  attaining  perpetual  youth 
and  boundless  wealth  by  the  philosopher's  stone,  have  not  been  un- 
attended with  advantage  to  science,  although  it  seems  a  mystery, 
viewed  in  the  light  of  modern  knowledge,  how  two  such  opposite 
results  could  be  obtained.  The  assimilation  of  gold  by  the  precipitate 
from  mercury,  or,  as  it  was  termed,  the  ^^  Mercurius  preci^itatus  per 
se,"  was  sufficient  to  impose  on  the  credulous.  This,  I  say,  after  all, 
is  not  so  wonderful,  but  the  perpetual  youth  anticipated  from  the 
discovery  is  not  so  easily  explained,  unless  indeed  that  wealth,  being 
all-powerful,  was  used  metaphorically  to  imply  freedom  from  care, 
and,  as  a  sequence,  longevity.  Alchemists  believed  the  metals  were 
composed  of  sulphur  and  mercury,  the  differences  in  their  properties 
resulting  from  the  differences  of  the  degrees  of  combination — gold, 
for  instance,  was  formed  of  pure  mercury,  united  with  a  small 
quantity  of  sulphur,  also  very  pure  ;  copper  was  formed  of  mercury 
and  sulphur  of  almost  equal  proportions,  and  bo  on  ;  but  the  sulphur 
and  mercury,  mentioned  by  the  alchemists  as  performing  such  an 
important  part  in  metallic  combinations,  were  not  always  the  common 
articles  known  by  these  names  now.  The  Mercurlus  represents  the 
metallic  element,  cause  of  ductility  and  brightness  of  metals,  whilst 
Sulphur  represents  the  combustible  element,  then  known  as  "  Phlo- 
giston." The  problem,  therefore,  was  to  change  the  proportion  of 
the  elements — acquired  only  by  much  experience  and  careful  manipu- 
lation— so  as  to  effect  the  respective  changes,  and  as  the  mass  of  the 
people  knew  nothing  of  the  simplest  results  of  chemical  combina- 
tion, they  were  easily  imposed  on.  An  instance  of  this  kind  is  related 
of  one  Bragadino  (alias  Count  Manugnaro),  who  assured  his  dupes 
that  by  travelling  much  in  the  East  he  had  become  initiated  into  the 
secrets  of  alchemy  ;  his  public  exhibitions  seemed  to  justify  his  pre- 
tensions, and  when  liis  patrons  failed  to  produce  the  same  results 
it  was  their  bungling,  — for  had  ho  not  jmhlichj  shown  them  what 
could  bo  done  ?  His  secret  was  simply  the  employment  of  an 
amalgam  of  mercury  and  gold.     His  acquisition  of  wealth  gave  him 
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a  position  which  proved  his  downfall,  for  in  1590  he  exhibited  before 
the  Court  at  Munich,  when  his  cheat  was  detected,  and  he  was  hung. 
Previous  to  this  he  had  gone  about  Germany  with  two  immense 
black  dogs,  proclaiming  that  Satan  himself  was  subservient  to  his 
power.  ■  Another  class  of  empirics  may  be  mentioned — those  who 
secreted  gold-dust  in  charcoal,  and  disguised  it  by  amalgamation 
with  silver  and  other  metals.  Some  few  years  ago  we  had  analogous 
cases  of  imposition  practised  in  London  and  many  of  the  large  towns, 
by  pretending  to  extract  payable  quantities  of  gin  from  bread.  In 
Brighton  a  large  concern  was  started,  expensive  machinery  erected, 
and  the  products  of  distillation  carefully  stored,  but  the  yield  of 
spirit  was  so  little  that  it  would  not  pay.  It  was  generally  believed 
that  the  experiments  showing  favourable  results  were  effected  by 
the  fuel  being  first  impregnated  ivith  spirit.  Scientific  roguery  was 
not  confined  to  our  ancestors  :  every  day  reveals  some  new  scheme 
of  modern  alchemy,  requiring  neither  the  exhibition  of  the  crucibles 
with  false  bottoms  nor  golde^i  coloured  metals  to  obtain  dupes. 

But  recurring  to  our  history,  Roger  Bacon  claims  a  prominent 
place  as  a  philosophical  alchemist.  He  was  a  native  of  Somerset, 
born  in  the  year  1214.  He  became  a  Cordelier  Friar, — pursued 
his  studies  as  privately  as  possible  ;  notwithstanding  he  was  ac- 
cused of  magic,  and  suffered  ten  years'  imprisonment.  He  is  said 
to  have  written  nine  works  on  chemistry  and  alchemy,  but  the 
only  printed  one,  Dr.  Jebb  states,  was  the  "  Speculum  Alchemias.'* 
It  is  said  that  he  invented  gunpowder;  this  has  been  doubted.  At 
any  rate,  his  description  of  thunder  and  lightning — produced  from 
a  mixture  of  sulphur,  nitre,  and  charcoal — would  lead  one  to  believe 
that  its  composition  was  known  to  him,  and  to  a  certain  extent  its 
effects ;  but  he  very  judiciously  says — you  must  know  the  method 
of  mixing  them  !  The  next  name  suggested  in  the  order  of  succession 
is  Raymond  Lully,  a  friend  and  scholar  of  Bacon's,  born  in  Majorca 
in  1235.  He  it  was  who  introduced  those  hieroglyphical  figures  or 
symbols  which  are  so  strangely  and,  in  most  cases,  inappropriately 
used  to  ornament  the  globes  in  our  shop  windows.  Lully  (according 
to  Grmelin)  was  acquainted  with  carbonate  of  potash,  for  we  are  told 
he  distilled  cream  of  tartar,  burnt  the  residue,  and  obtained  a  de- 
liquescent salt.  He  was  acquainted  with  nitric  acid,  which  he 
produced  from  saltpetre  and  green  vitriol.  He  mentions  its  power 
of  dissolving  mercury  and  other  metals.  His  aqua  regia  was  made 
by  adding  sal  ammoniac,  or  common  salt,  to  nitric  acid,  and  he  was 
aware  of  its  power  to  dissolve  gold.  Spirit  of  wine  was  known  to 
him  as  aqua  vit88  ardens,  and  he  knew  how  to  make  it  stronger  by 
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using  dry  carbonate  of  potash,  and  that  he  could  prepare  vegetable 
tinctures  from  it ;  he  also  mentions  alum  from  Rocca,  marcasite  (bis- 
muth), white  and  red  precipitate  of  mercury.  He  first  obtained  oil 
of  rosemary  from  the  plant  by  distillation.  He  made  a  lute  with 
flour  mixed  with  white  of  egg  and  spread  on  linen,  and  although 
the  writings  of  Raymond  Lully  are  mixed  up  with  a  good  deal  of 
jargon,  yet  in  considering  the  progress  of  chemistry  five  centuries 
ago,  much  merit  is  due  to  the  efibrts  of  this  wonderful  man. 

Arnoldus  de  Villa  Nova^  a  native  of  a  village  of  Provence,  is  said 
to  be  the  author  of  a  work  entitled  "  Rosarium,"  intended  as  a  com- 
plete work  of  alchemy  of  the  time.  Like  most  of  those  who  pre- 
ceded him,  he  considered  Tnercury  was  the  constituent  of  metals.  He 
professed  a  knowledge  of  the  "  philosopher's  stone."  Grold  and  gold 
water  were  in  his  opinion  the  most  precious  of  medicines.  He 
employed  mercury  in  medicine,  and  prepared  a  mixture  of  oil  of 
turpentine,  oil  of  rosemary,  and  spirit,  which  afterwards  became 
famous  as  "  Hungary  water."  His  distillations  were  made  in  glazed 
earthen  vessels  with  a  glazed  top  and  helm. 

In  the  middle  ages  alchemy  became  a  favourite  pursuit  in  many 
European  countries.  Edwards  I.  and  III.  were  believers  in  it  : 
indeed  in  the  reigu  of  the  last-named  monarch  a  proclamation  was 
issued  for  the  apprehension  of  two  famous  men  who  knew  how  to 
make  silver  by  the  art  of  alchemy,  and  who  "  may  be  profitable  to 
us  and  our  kingdom." 

Basil  Valentine,  a  Benedictine  monk  of  Erford  in  Saxony,  born  in 
1394,  was  a  distinguished  alchemist,  and  the  first  to  suggest  the 
method  of  preparing  antimony ;  and  his  experiments  with  it  on  his 
brother  monks  resulted  in  his  killing  several  and  injuring  others. 
The  "everlasting  pill"  of  the  ancients  consisted  of  9Ht!^aW/c  antimony, 
which,  Dr.  Paris  says,  being  slightly  soluble  in  the  gastric  juice,  was 
supposed  to  exert  the  property  of  purging  as  often  as  it  was  swallowed. 
Strange  theory  !  Just  imagine — one  pill  for  the  repeated  use  of  a 
whole  family  for  their  lives  ;  can  modern  homax)pathy  boast  of  any- 
thing equal  to  this  ? 

Valentine  has  the  credit  of  discovering  the  volatile  alkali,  and  its 
preparation  from  sal  ammoniac.  He  used  the  minoml  acids  as 
solvents,  and  noticed  the  production  of  ether  from  alcohol.  He  is 
said  to  have  given  iron  as  a  tonic,  and  a  fixod  alkali  made  from  vino 
twigs  cut  in  the  bi-ginning  of  Arurcli,  for  the  cure  of  gout  and  gmvel. 
He  thought  the  metals  wore  compounds  of  ««//,  sulphury  ixndincrcuryj 
and  that  the  philosopher's  stone  was  composed  of  the  same  in- 
gredients ;  that  a  great  similarity  existed  in  the  mode  of  purifying 
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gold  and  curing  the  diseases  of  men,  and  that  antimony  answers  best 
for  both.  He  was  acquainted  with  arsenic,  knew  many  of  its 
properties,  and  mentions  a  red  componnd  which  ifc  forms  with 
sulphur.  Zinc  and  bismuth  were  known  to  him,  and  he  was  aware 
that  manganese  was  employed  to  render  glass  colourless.  Many  of 
the  preparations  of  mei'cury,  such  as  the  nitrate,  bichloride,  and 
red  oxide  were  known  to  him.  He  also  was  acquainted  with  acetate 
of  lead  as  saccharum  saturni. 

A  subject  of   such  vast  imp©rtance,  extending  as  it  does  over 
centuries,  cannot  possibly  be  compressed  in  the  small  space  allotted 
to  me.      I  must  therefore  content  myself  with  a  summary,  applying 
in  the  best  way  I  can  its  bearing  on  pharmacy,  although  its  natural 
affinity  is  chemistry.     In  taking  a  retrospective  view  of  Paracelsus 
and  his  doings,  we  cannot  help  observing  a  large  amount  of  mysti- 
cism and  error  mixed  with  truth.      For  instance,  he  says  the  funda- 
mental force  of  a  thing  is  a  star,  and  defines  alchemy  as  the  art  of 
drawing  out  the  stars  of  metals.     According  to  Dr.  Thompson  he 
had  two  laudanums ;  one  was  red  oxide  of  mercury,  and  the  other 
consisted  of   1  oz.  chloride  of    antimony,    1  oz.  hepatic  aloes,  \  oz. 
rose  water,  3  oz.  saffron,  and  5ij.  ambergris,  mixed  together;  and  in 
one   case   it   is  related   that   three    drops  effected  a  cure,  and  in 
another,  three  pills  killed  the  patient.      As  to  what  menstruum  was 
used  to  make  either  of  the  above  into  drops  we  are  left  in  ignorance. 
His  elixir  of  life  was  said  to  be  a  solution  of  common  salt.     He  had 
a  strange  conception  that  a  power  which  he  calls  arcJiceus  (nature) 
presided  over  the  chemical  operations  of   the  stomach,  separating 
poisons  from  nutritive  food.      That  tartar  is  the  principle  of  all  the 
maladies  proceeding  from  a  thickening  of  the  humours,  the  rigidity 
of  the  solids,  or  the  accumulation  of  earthy  matter ;  so  that  medical 
men  are  enjoined  to  discover  the  tartar  before  they  try  to  explain 
the  affections.     As  tartar  is  deposited  at   the  bottom  of  the  wine- 
cask,  so  in  the  living  body  is  it  deposited  on  the  teeth.      When  we 
employ  vegetable  substances  for  the  cure  of    diseases,  we  are    to 
consider  their  harmony  with  the  constellations.      The  doctrine  of 
signatures,  as  it  was  called,  supplied  another  means  of  knowing  how 
far  the  nature  of  the  disease  was  indicated  by  colour  of  the  remedy 
— thus,  saffron  and   turmeric  were  good    for  jaundice,  and  in  the 
animal  kingdom  the  lizard  is  said  to  have  the  colour  of  malignant 
ulcers  and  carbuncles,  and  therefore   a  suitable  remedy.     Polygo- 
num persicaria  (dead  or  spotted  arsmart)  was  an  infallible  remedy 
against  all  the  effects  of  magic.       However,  with  all   his  strange 
conceptions,   Paracelsus   was    a   great   reformer,  and  representing 
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chemistry  as  he  did,  as  an  indispensable  art  in  the  preparation  of 
medicines,  he  effected  great  good  bj  getting  rid  of  the  objection- 
able, and  in  many  cases  disgusting,  decoctions  and  syrups,  by  sub- 
stituting tinctures,  essences,  and  extracts,  and  it  is  said  that  he  was 
the  first  to  introduce  tin  as  a  remedy  for  worms ;  mercury,  arsenic, 
zinc,  and  bismuth  were  known  and  used  by  him,  and  as  sulphate  of 
potash  is  called  by  Oswald  Crollins,  of  Hesse,  specificum  purgans 
paracelsi,  we  may  infer  that  he  was  in  the  habit  of  using  it. 

GroUius  added  some  valuable  remedies.  The  binoxide  of  mercnry 
he  calls  arcanium  corallinum  ,•  the  chloride  of  silver  was  Inina 
Corneoe,  and  calomel  he  called  Mercurius  didcis.  Passing  over  many 
names  more  or  less  important  in  the  history  of  alchemy,  we  must 
not  omit,  however,  altogether  John  Baptist  Van  Hehnont,  a  physician 
and  chemist  of  Brussels,  who  was  distinguished  by  alternately 
adopting  and  rejecting  the  art  of  magic,  as  practised  by  the 
Jesuits,  the  doctrine  of  the  Stoics,  the  sacred  books  of  mysticism, 
etc.  An  accident,  we  are  told,  induced  him  to  devote  his  attention 
to  the  practice  of  medicine,  and  its  reformation.  Happening  to 
take  up  the  glove  of  a  young  lady  who  was  suffering  from  the 
disease,  he  caught  the  itch,  and  the  Gralenists  whom  he  consulted, 
according  to  their  usual  practice,  assigned  the  cause  as  combustion 
of  bile  and  the  saline  state  of  the  phlegm;  and  after  reducing  him 
to  great  weakness  by  a  course  of  purgatives,  without  effecting  a 
cure,  he  determined  to  study  medicine  for  himself,  and  he  took  the 
degree  of  M.D.  (1599),  travelled  through  France  and  Italy,  and  we 
are  told  performed  many  cures  by  the  way.  It  is  foreign  to  our 
purpose  to  follow  him  in  all  his  curious  proceedings.  He  tells  us 
the  archceus  of  Paracelsus  draws  all  the  corpuscles  of  matter  to  the 
aid  of  fermentation ;  that  ivater  is  the  true  principle  of  everything 
which  exists ;  and  he  illustrates  this  by  drying  200  lbs.  of  earth 
and  planting  in  it  a  willow  weighing  5  lbs.  The  earth  and  plant 
were  kept  moist  with  rain-water,  and  at  the  end  of  five  years,  not- 
withstanding the  earthen  pot  in  which  the  willow  was  planted  was 
covered  with  a  perforated  tin  plate  to  keep  out  the  decayed  leaves 
of  autumn,  the  willow  weighed  196  lbs.  3  oz.  The  earth  having  been 
again  dried,  was  found  to  have  lost  but  2  oz.  of  its  original  weight, 
80  that  If) 4  lbs.  of  wood,  bark,  and  root  was  produced  from  water 
alone  (air?).  But  wo  must  pass  over  much  that  is  interesting,  and 
briefly  refer  to  some  of  the  things  more  immediately  connected  with 
ourselves.  Van  Helmont  knew  the  properties  of  carbonic  acid  gas 
under  the  namo  of  gas  eylvestre.  Sal  ammoniac,  ho  says,  may  bo 
distilled  alone,  and  so  may  aqua  fortis,  but  if  mixed  together  so 
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nmcli  gas  sylvestre  escapes  as  to  burst  the  vessels,  unless  it  has  a 
means  of  escape.  He  was  evidently  aware  of  the  evolution  of  gas 
in  mixing  the  solution  of  carbonates  and  metals  in  acid,  but  he  was 
unable,  as  we  are,  to  collect  and  distinguish  the  kind  of  gas.  It  is 
said  that  he  swallowed  some  henbane  ;  that  in  two  hours  he  had  the 
most  disagreeable  sensation  in  his  stomach,  and  having  no  longer 
the  free  use  of  his  mental  faculties,  he  believed  the  seat  of  the 
understanding  to  be  in  the  stomach,  of  volition  in  the  heart,  and  of 
memory  in  the  brain.  He  seems  to  have  known  the  gastric  juice, 
which  he  calls  an  acid  liquor  for  dissolving  the  food,  but  under  the 
mysterious  influence  of  the  archceus.  The  tartar  so  vaguely  de- 
scribed by  Paracelsus  is  much  more  clearly  defined  by  Yan  Helmont, 
who  says  it  is  a  crystallized  salt,  but  he  retains  his  belief  in  the 
mythical  archceus,  when  he  says  mercurials,  antimonials,  opium,  and 
wine  are  agreeable  to  it  in  a  state  of  delirium  from  fever.  His 
mercurius  diajplioreticus  is  supposed  to  have  been  calomel ;  his  golden 
sulphur  would  appear  to  be  sulphurated  antimony  ;  and  his  antimo- 
nium  diaphoreticum  seems  analogous  to  our  P.  Antimonialis,  but  not 
so  pure.  Opium  he  used  as  a  fortifying  and  calming  medicine. 
Whatever  that  may  mean  (seeing  that  he  considered  it  to  contain 
an  acid  salt  and  a  bitter  oil)  may  be  guessed  rather  than  defined. 

I  might  enumerate  many  other  distinguished  names  who  have 
contributed  more  or  less  to  the  alchemists'  creed,  but  enough  has 
been  said  to  connect  the  ancient  professor  of  alchemy  with  the 
modern  chemist,  and  the  efforts  of  both  to  promote  pharmacy ;  and 
whatever  may  have  been  the  motives  of  those  who  early  practised 
the  art,  much  valuable  information  has  been  elicited.  We  may 
smile  at  their  processes.  Perhaps  our  successors  may  smile  at  our 
allotropic  and  tnolecidar  theories.  One  thing  is  quite  certain,  that 
we  are  not  behind  the  alchemists  in  our  efforts  to  procure  gold;  in- 
deed we  go  far  beyond  them,  for  we  try  to  convert  not  simply  the 
inferior  metals,  but  everything  into  gold.  We  may  wonder  at  men 
being  foolish  enough  to  pay  for  a  knowledge  of  a  secret  which,  did 
the  owners  possess,  would  render  future  efforts  unnecessary.  Are 
we  much  wiser  in  this  age  of  enlightenment  ?  Does  not  the  promised 
50  per  cent,  of  the  underground  never-ending  calling  up  capital  of 
the  Borough  Mining  Company  suggest  something  like  it  ?  But  I 
will  conclude  with  one  of  ^sop's  fables.  A  certain  man  bequeathed 
to  his  sons  a  treasure  which  was  baried  in  his  vineyard.  They  dug 
and  dug,  but  no  treasure  could  they  find.  There  was,  however,  a 
treasure  in  store,  for  the  future  crops  revealed  the  wisdom  of  their 
father ;  and  it  is  just  this  that  the  alchemists  did  for  us. 
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Mr.  Groves:  Having  devoted  my  attention  in  some  degree  to 
archseologj,  I  have  not  forgotten  to  study  the  archaeology  of  chemis- 
try, and  I  have  consequently  read  many  of  the  ancient  chemical 
works  to  which  Mr.  Savage  has  referred  in  the  course  of  his  paper. 
In  one,  of  which  Glauber  was  the  author,  it  is  asserted  that  there  is 
an  intimate  connection  between  the  metals  and  the  stars,  and  now 
we  have  some  reason  to  TDelieve  that  the  metallic  veins  in  the  earth 
were  produced  probably  by  electrical  currents,  and  that  those  cur- 
rents were  induced  by  the  action  of  the  stars,  and  chiefly  by  that  of 
onr  great  star  the  sun.  It  just  occurs  to  me  to  suggest  that  the 
gold  of  the  golden  calf  which  Moses  caused  to  be  burnt  and  ground 
to  powder,  referred  to  by  Mr.  Savage,  must  have  been  Mosaic  gold  !  ! 

Mr.  Hampson  :  The  alchemists  used  saffron.  We  use  that  article 
also,  but  I  think  it  might  be  usefully  expunged  from  our  pharma- 
copoeia as  a  relic  of  alchemy. 

A  vote  of  thanks  was  passed  to  Mr.  Savage  for  his  paper. 


NOTES  ON  THE  PRESENCE  OP  BEOMINE,  IODINE,  AND 
SILVER,  IN  SEA- WATER. 

By  George  Alexander  Keyworth. 

Some  years  since  the  writer  carried  on  a  long  series  of  experi- 
ments in  the  endeavour  to  separate  these  substances  fi'om  sea  water 
without  heat.  Silver  was  first  sought  for,  which  is  believed  to 
exist  as  chloride.  Its  presence  has  long  been  inferred  from  the 
alleged  increase  in  silver  acquired  by  the  copper  sheathing  of  vessels 
after  long  voyages.  Although  distributed  through  the  ocean  with 
extreme  tenuity,  the  calculated  aggregate  in  such  a  volume  as  a 
cubic  mile  is  very  large. 

Professor  Faraday  privately  expressed  an  opinion  that  the  silver 
might  be  found  by  means  of  the  electric  battery,  and  suggested  a 
weak  continuous  current  with  platinum  electrodes.  Various  forms 
were  employed,  and  in  one  case  the  battery  was  in  action  during 
four  months:  among  other  products  iodine  as  iodide  of  starch*  was 
obtained,  but  results  wore  always  negative  as  regards  silver.  Re- 
minded of  the  axiom,  that  when  the  same  result  can  be  gained  by 
chemical  or  by  electrical  action,  the  former  is  preferable,  sulphur- 
etted hydrogen  was  pa.ssod  through  several  gallons  of  filtered  sea- 
water,  and  then  allowed  to  stand  during  some  months.     The  pre- 

*  Colourless  iodide  of  starcli  was  produced  in  this  case. 
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cipifate  was  extremely  small,  and  consisted  of  sulphur.  Silver  lias, 
however,  been  obtained  by  means  of  sulphuretted  hydrogen,  albu- 
men, and  heat  from  a  large  quantity  of  sea- water,  concentrated  by 
evaporation.  The  sulphide  of  silver  becomes  entangled  in  the 
coagulated  albumen,  and  the  metal  can  be  separated  by  cupellation. 
Mr.  Steel,  of  Gravesend,  advertised  some  time  since  in  the  Oraphic 
for  assistance  in  carrying  out  his  patent  for  collecting  silver  from 
the  sea  by  means  of  apparatus  to  be  employed  by  sailors,  with 
results  expected  to  be  lucrative.  Inquiry  has  not  elicited  anything 
as  to  this  process. 

The  search  for  silver  led  to  experiments  for  detecting  iodine  with 
more  success,  inasmuch  as  the  starch  reaction  was  in  one  instance 
obtained.  It  was  found  necessary  to  separate  the  large  proportion 
of  lime  present  in  sea- water  by  means  of  oxalate  of  ammonia,  and 
to  remove  also  the  sulphates  by  means  of  baryta- water.  The 
addition  of  chlorine- water  and  hyponitrous  acid  then  set  'free  the 
iodine,  which  presented  the  characteristic  reaction  with  starch.  To 
succeed,  however,  the  process  requires  extreme  delicacy  and  many 
precautions.  Bromine  can  be  readily  obtained,  even  from  so  small 
a  quantity  as  a  fluid  ounce  of  sea- water.  It  is  best  to  employ 
oxalate  of  ammonia  and  baryta-water  as  before.  On  adding  a  few 
drops,  first  of  chlorine-water,  and  then  of  hyponitrous  acid,  the 
yellowish  tinge  is  apparent,  and  the  bromine  can  be  readily  sepa- 
rated by  shaking  the  phial  with  a  small  quantity  of  sulphide  of 
carbon,  which  falls  down  of  a  fine  orange  colour.  The  bromine  can 
then  be  removed  by  means  of  caustic  potash  in  the  usual  manner. 

I  would  venture  to  suggest,  for  the  consideration  of  the  com- 
mittee, that  one  or  more  of  the  above  substances  so  existing,  might 
be  profitably  taken  up  by  a  member,  and  thoroughly  worked  out  at 
the  cost  of  come  portion  of  the  "  Bell  and  Hills  Fund."  My  own 
hands  are  full,  but  I  should  be  very  pleased  to  give  such  an  investi- 
gator any  details  I  may  possess  (besides  those  embodied  in  the 
paper),  and  to  send  him  any  amount  of  the  raw  material. 

The  thanks  of  the  Conference  were  awarded  to  the  author  for  his 
notes. 


ON  THE  EXAMINATION  OF  TEA  FOR  THE  DETECTION 
OF  ADULTERATION. 

By  Alfred  H.  Allen,  F.C.S. 

In  my  capacity  of  public  analyst  (under  the  Adulteration  Act) 
for  the  borough  of  Sheffield,  a  considerable  number  of  teas  have 
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come  under  my  notice,  the  majority  of  specimens  having  been 
brought  by  the  tea-dealers  themselves  as  a  security  against  selling 
tea  which,  if  analysed  by  me  officially,  might  be  condemned  as 
adulterated. 

Like  some  kindred  questions  which  have  lately  been  prominently 
before  most  of  us,  the  examination  of  tea  for  certain  additions  has 
not  yet  become  sufficiently  a  matter  of  routine,  each  analyst  follow- 
ing his  own  methods,  which  in  many  cases  have  but  little  system  ; 
and  thus  in  one  or  two  notable  instances  lately,  chemists  have  been 
found  making  irreconcilable  statements  as  to  the  absence  or  pre- 
sence of  certain  adulterants.  The  only  work  which  professes  to 
deal  with  the  detection  of  the  adulterations  of  tea  is  that  of  Dr. 
Hassall ;  but  his  directions,  though  somewhat  elaborate,  are  not 
very  definite,  and  he  does  not  seem  to  have  made  any  analysis 
of  genuine  tea  himself.  In  fact,  the  analyses  we  have  of  tea  are  by 
no  means  numerous,  and  some  are  so  old  that  they  may  well  be 
viewed  with  suspicion. 

My  object  in  examining  the  subject  has  been  more  to  work  out  a 
technical  method  of  testing  teas  for  adulteration  than  to  establish 
the  actual  composition  of  genuine  tea.  I  have  therefore  adopted 
those  methods  which  I  have  found  to  give  me  pretty  constant 
results  with  the  same  tea  or  other  genuine  samples,  and  have  paid 
less  attention  to  ascertaining  facts  which,  though  interesting  in 
themselves,  have  seemed  to  have  no  direct  bearing  on  the  question 
at  issue. 

The  three  principal  constituents  of  tea  are  tannin,  gum,  and 
woody  fibre,  with  smaller  quantities  of  some  albumenoid  body, 
theinc  (the  active  principle),  colouring  matters,  chlorophyll, 
essential  oil,  etc.  The  proportions  of  these  found  by  different 
analysts  vary  very  much,  the  difference  evidently  depending  on 
the  methods  of  determination  employed. 

Tlie  estimations  of  tannin  seemed  to  present  the  greatest  varia- 
tions, and  in  many  cases  were  manifestly  wrong.  Thus,  Hassall 
directs  the  analyst  to  exhaust  a  weighed  quantity  of  the  dried  tea 
with  hot  water  (of  which  about  a  quart  is  to  be  used),  and  to  dry 
and  weigh  the  residue,  which  he  calls  "  woody  fibre."  The  infusion 
is  to  be  evaporated  to  a  small  bulk,  and  treated  with  alcohol,  which 
precipitates  the  gum,  and  subtracting  the  weight  of  this  and  the 
weight  of  "  woody  fibre  "  from  the  quantity  taken,  ho  arrives  at 
the  percentage  of  tannin.  This  estimation  of  such  an  important 
constituent  "  by  difference  "  is  very  objoctional,  and  is  doubtless  the 
cause  of  Frank  and  Phillips  finding  upwards  of  40  per  cent,  of 
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tannin  in  black  tea.  It  is  true  tliat  Dr.  Hassall  gives  an  alternative 
process  by  evaporating  the  alcoholic  solution  to  dryness,  whicli,  if 
carried  out,  would  probably  make  tbe  per-centage  of  tannin  higher 
still  from  its  oxidation.  But  Dr.  Hassall  also  suggests  that  the 
tannin  should  be  precipitated  from  the  liquid  by  a  solution  of 
gelatin,  and  the  precipitate  weighed,  100  grains  being  said  to  equal 
40  of  tannin.  This  process  again  is  very  unreliable,  owing  to  the 
large  and  variable  quantity  of  colouring  matter  which  is  carried 
down  by  the  precipitate  of  leather.  But  a  modification  of  this  pro- 
cess, in  which  a  volumetric  solution  of  gelatin  is  used,  has  given  me 
very  concordant  and  reliable  results,  and  has  made  the  determina- 
tion of  the  tannin  in  tea  an  operation  of  a  rapid  and  tolerably  simple 
character. 

The  use  of  a  standard  solution  of  gelatin  for  the  determination  of 
the  strength  of  tannin  matters  is  nothing  new,  but  I  believe  I  am 
the  first  to  employ  the  process  in  the  examination  of  tea. 

A  short  description  of  the  details  of  the  method  may  be  found 
serviceable,  and  will  enable  other  chemists  to  obtain  results  which 
will  bear  comparison  with  those  obtained  by  me  when  working  with 
genuine  teas. 

Twenty  grains  of  tea  are  weighed  out  and  boiled  in  a  flask  for 
half  an  hour  with  three  or  four  ounces  of  distilled  water. 

The  solution  is  drained  ofi"  from  the  leaves,  which  are  boiled  again 
with  a  little  hot  water  which  is  added  to  the  main  solution,  and, 
after  cooling,  the  whole  is  made  up  to  a  measured  quantity.  One- 
tenth  of  this  liquid  ( =  2  grains  of  tea)  is  taken  out  with  a  pipette, 
and  placed  in  a  beaker  with  an  equal  bulk  of  water,  and  a  standard 
solution  of  gelatin  is  added  to  it  by  about  five  grains  at  a  time,  with 
repeated  stirring.  A  precipitate  of  tannate  of  gelatin  is  produced, 
and  when  the  process  is  successful  it  readily  settles,  allowing  the 
operator  to  judge  of  the  progress  of  the  operation.  When  the  pre- 
cipitation is  judged  to  be  approaching  a  termination,  a  small 
quantity  of  the  liquid  is  filtered  into  a  test-tube,  and  tested  with  a 
small  quantity  of  the  gelatin  solution.  If  a  further  precipitation 
occurs,  the  test  portion  is  returned  to  the  bulk,  and  a  further 
quantity  of  gelatin  added.  Another  test  portion  is  taken  and 
tested  as  before,  and  if  no  further  turbidity  occurs,  a  further  small 
portion  of  the  filtered  liquid  is  tested  with  tannin  solution  to  make 
sure  that  the  process  has  not  been  carried  too  far.  The  end  of  the 
precipitation  being  reached,  the  volume  of  gelatin  solution  is  noted, 
and  the  process  is  repeated  on  half  of  the  original  tea  solution 
(=10  grains  of  tea),  the  preliminary  test  enabling  the  operator  to 
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add  nearly  the  required  amount  of  gelatin  solution  at  once,  but 
otherwise  the  process  is  conducted  as  before,  except  that  further 
dilution  of  the  liquid  is  unnecessary.  If  desired  the  process  can  be 
repeated  on  the  remaining  portion  (=8  grains)  of  the  tea  solution. 
With  a  little  practice  the  end  of  the  reaction  is  readily  hit,  but  it  is 
always  well  to  repeat  the  estimation  on  the  remaining  quantity  of 
the  solution. 

I  believe  my  estimations  of  tannin  in  tea,  made  by  the  above  pro- 
cess, are  right  within  half  of  a  per  cent. 

The  standard  gelatin  solution  is  made  by  dissolving  40  grains  of 
Nelson's  gelatin  in  7000  fl.  grains  (16  oz.)  of  distilled  water,  and 
adding  15  grains  of  powdered  alum  (which  greatly  facilitates  the  sub- 
sidence of  the  precipitate  of  leather).  The  strength  of  the  gelatin 
solution  is  ascertained  by  dissolving  five  grains  of  pure  tannin  in 
about  six  ounces  of  water,  and  proceeding  as  with  the  tea.  It  does 
not  keep  well,  so  must  be  reset  every  few  days,  or  a  fresh  solution 
prepared. 

By  using  the  above  process,  I  have  found  in  genuine  black  tea 
of  rather  more  than  average  quality,  12*5  per  cent,  of  tannin,  and 
in  green  tea  about  19'0  per  cent. 

These  numbers  present  a  close  agreement  with  those  in  the  old 
analyses  of  Mulder,  which  I  consider  the  most  accui'ate  and  complete 
analyses  of  tea  extant. 

According  to  Frank  and  Phillips,  black  tea  contains  a  little  over 
40  per  cent,  of  tannin.  The  origin  of  this  mistake  is  apparent  when 
we  add  to  the  tannin  found  by  Mulder,  the  "  extractive  matter. " 

Thus  in  Mulder's  analysis  we  find  : — 

Green  (Hyson.)  Black  (Congou). 
Tannin     .         .         .     17-80)  12-88 ") 

Extractive        .         .     22-30  [  40-10        19-88  ^  34-24 
„        dark  coloured       )  1*48) 

Frank.  Phillips. 

Tannin  in  unused  Black  Tea        40-6  42-5 

I  consider  the  estimation  of  the  tannin  of  the  first  importance  ; 
for  if  it  reaches  the  normal  amount,  all  question  of  adulteration 
by  exhausted  leaves  is  at  an  end,  and  foreign  leaves  are  very  unlikely 
to  be  present.  The  only  fallacy  in  such  a  conclusion  would  be 
caused  by  an  admixture  of  catechu  or  sloo  leaves. 

The  next  point  of  importance  is  the  percentage  of  "  woody  fibre," 
as  it  is  called  by  some  analysts ;  and  liere  again  I  am  disposed 
to  think  that  Mulder's  analysis  is  the  only  accurate  one,  as  far  as  a 
determination  of  real  cellulose  is  concerned. 
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He  found  "vegetable  fibre  "to  the  extent  of  17*08  per  cent, 
in  green  tea,  and  28*32  in  black  tea.  Frank  states  the  "  woody 
fibre  "in  black  tea  at  44  8,  and  Phillips  at  46-8.  Peligot  found 
the  exhausted  leaves  in  undried  green  tea  came  to  43  per  cent,  of 
the  original  weight,  and  in  black  tea  to  49  per  cent. 

I  have  estimated  what  I  hesitate  to  call  "  woody  fibre,"  contain- 
ing as  it  does  much,  colouring  and  alburaenoid  matter,  by  boiling 
genuine  undried  tea  of  commerce  in  hot  water  as  long  as  tbe  water 
becomes  coloured.  Tbe  solution  was  strained  off,  and  the  exhausted 
leaves  dried. 

The  "insoluble  matter  "  thus  obtained  varied  from  50'5  to  51'2 
per  cent,  in  green  teas,  and  from  58*7  to  608  per  cent,  in  black 
teas.  It  will  thus  be  seen  that  tbe  insoluble  matter  is  tolerably 
constant  in  amount,  and  when  largely  in  excess  of  the  average,  an 
admixture  of  exhausted  or  foreign  leaves  is  extremely  probable. 

The  gum  I  have  estimated  in  two  ways.  One  method  is  to 
exhaust  the  tea  with  boiling  alcohol  (methylated  spirit  will  do), 
re-dry  and  weigh  the  residue,  and  boil  with  water,  and  weigh  the 
dried  leaves  again.  The  difi'erence  between  the  two  weighings, 
representing  the  matter  insoluble  in  spirit,  but  soluble  in  hot  water, 
has  been  assumed  to  be  gum.  I  have  not  found  the  method  very 
satisfactory,  and  have  now  abandoned  it  for  the  following: — The 
solution  of  the  tea  in  hot  water,  which  was  strained  away  from 
the  insoluble  matter,  is  evaporated  to  a  syrup,  treated  with  (re- 
distilled) methylated  spirits,  the  precipitate  of  gum  washed  with 
spirits,  dried  and  weighed. 

The  percentage  of  gum,  insoluble  matter,  and  tannin  in  any 
sample  of  tea,  considered  carefully,  will  enable  the  analyst  to  form 
a  very  accurate  opinion  as  to  the  presence  or  absence  of  exhausted 
leaves,  etc. 

Analysed  by  the  above  described  method,  a  sample  of  very 
superior  black  tea  gave  the  following  results,  which  I  have  placed 
in  juxtaposition  with  the  numbers  obtained  after  some  of  the 
same  sample  had  been  infused  in  the  usual  manner  in  the  tea-pot,* 
and  the  leaves  re-dried. 

Original  Tea.  Exhausted  Tea. 

Moisture 9-2  11.1 

Insoluble  Matter       .         .         .     68-7  87-5 

Gum 10-5  3-8 

Tannin  (by  Gelatin)  .         .     15-2  3-3 

*  The  exhaustion  was  not  carried  to  excess,  no  second  quantity  of  water 
being  used. 
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From  this  it  will  be  seen  tliat  infusion  in  the  tea-pot  results  in 
the  increase  of  the  insoluble  matter  by  nearly  30  per  cent.,  while  the 
gum  and  tannin  are  much  reduced  in  amount. 

Generally,  the  exhausted  leaves  are  redried,  and  made  up  with 
gum,  which  dressing  gives  them  a  peculiar  glossy  appearance,  and 
is  detected  by  excess  of  gum  on  analysis. 

An  inspection  of  the  table  on  p.  546  shows  that  genuine  green 
teas  are  richer  in  tannin  than  black  teas  in  about  the  proportion  of 
3  to  2.  This  is  no  doubt  due  to  the  partial  oxidation  and  destruc- 
tion of  the  tannin,  during  the  process  of  fermentation  to  which 
black  tea  is  subjected  during  the  process  of  manufacture.  Whethe.r 
the  acknowledged  superior  strength  of  green  tea  is  due  to  the 
larger  percentage  of  tannin  present  in  it  I  am  not  prepared  to  say. 
The  determinations  of  theine  I  have  made  do  not  account  for  the 
difference,  and  most  analysts  have  found  more  theine  in  black  than 
in  green  tea.  The  infusion  of  green  tea  is  not  nearly  so  strong  in 
colour  as  that  of  black  tea,  though  it  is  half  as  strong  again  in 
tannin,  so  that  the  depth  of  colour  cannot  be  regarded  as  a  proof  of 
strength,  though  so  considered  generally.  If  a  solution  of  carbonate 
of  sodium  be  added  to  a  weak  infusion  of  tea  (strained  away  from 
the  leaves)  a  considerable  darkening  is  observed,  though  certainly 
the  infusion  can  become  no  stronger.  Thoroughly  exhausted  tea 
leaves  yield  a  brown  liquid  when  treated  with  carbonate  of  sodium 
solution.  These  facts  quite  explain  why  careful  housewives  have 
a  fancy  for  putting  soda  in  the  tea-pot,  the  infusion  becoming 
sensibly  darker  by  the  addition,  to  say  nothing  of  the  extra  colour- 
ing matter  extracted  from  the  leaves.  Apart  from  its  softening 
effect  on  the  water  (the  advantage  of  which  I  think  is  doubtful) 
there  can  be  no  good  reason  for  its  addition. 

The  sample  marked  No.  5  in  the  table  was  evidently  a  made  up 
article,  having  a  glossy  appearance  and  disagreeable  taste.  The 
analysis  clearly  showed  the  cause  of  these  characters. 

No.  6  consisted  largely  of  tea  stalks,  but  I  did  not  feel  justified 
in  reporting  it  as  adulterated,  as  they  arc  readily  perceptible  to 
any  one,  and  the  purchaser  would  not  pay  so  much  for  tea  con- 
taining them,  and  no  one  would  expect  to  make  very  strong  tea 
from  such  a  specimen.  No.  7  had  a  peculiar  redried  appearance, 
without  any  gloss  on  it.     The  analysis  resulted  as  was  expected. 

No.  11  shows  the  close  resemblance  in  composition  between  sloe 
leaves  and  tea,  bat  of  course  no  theine  would  have  been  found  iu 
the  sloe. 

The  samples  No.  12  and  No.  13  were  boaght  in  consoquonce  of  a 
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bill  appearing  in  the  grocer's  shop- window,  recommending  every- 
one to  "try  our  rough-flavoured,  thick,  sappy,  moning  congou  at  25. 
per  lb.,  equal  to  2^.  6d.  tea  sold  everywhere."  On  asking  for  the 
rough  flavoured  congou  mentioned  in  the  window  bill,  the  tea  was 
taken  from  a  canister,  but  a  "good  pinch'*  from  somewhere  else 
w^as  added  to  it.  This  addition  was  very  different  in  appearance 
from  the  rest  of  the  tea,  and  thus  was  readily  separated  again  from 
the  main  bulk  of  the  sample,  of  which  it  constituted  about  five  per 
cent.  The  picked  out  portion  was  then  analysed  separately,  as  No. 
13,  the  result  obtained  showing  it  to  be  a  fair  specimen  of  "  Lie 
Tea,"  made  up  of  catechu,  starch,  sand,  metallic  iron,  graphite, 
magnesia,  etc. 

In  the  recognition  of  foreign  leaves  chemistry  cannot  be  expected 
to  play  a  very  active  part,  but  we  must  rely  on  botany  and  the 
microscope.  The  presence  of  foreign  leaves  was  distinctly  recog- 
nised in  sample  12,  and  they  were  strongly  suspected  to  be  present 
in  Nos.  5  and  9. 

I  may  suggest  the  distillation  of  an  evaporated  extract,  with  a 
mixture  of  sulphuric  acid  and  manganese  dioxide  as  a  possible  means 
of  detecting  foreign  leaves  in  tea.  Treated  with*  such  an  oxidizing 
mixture,  coffee,  tea,  Paraguay  tea,  holly,  and  the  cinchona  plants  give 
volatile  yellow  quinovic  acid — a  highly  characteristic  body.  The  sloe, 
cherry  laurel,  peach,  plum,  etc.,  will  yield  hydride  of  benzoyl  (oil  of 
bitter  almonds).  The  willow  and  poplar  will  "yield  salicylous  acid. 
I  propose  to  ascertain  how  far  these  reactions  can  be  depended  on 
when  the  leaves  are  in  admixture  with  tea. 

In  the  methods  I  have  used  for  detecting  facing  and  colouring, 
there  is  not  much  that  is  new. 

On  treating  the  tea  with  warm  water  the  colours  and  facings  come 
off",  and  on  straining  off"  the  leaves  and  leaving  the  liquid  at  rest 
they  gradually  settle  to  the  bottom.  If  Prussian  blue  or  indigo  be 
present,  the  sediment  has  a  bluish  or  greenish  colour,  and  the  tests 
for  these  pigments  must  be  tried  accordingly.  Magnesia  is  often 
present,  both  in  the  free  state  and  as  insoluble  silicate  (steatite). 
This  latter  facing  I  have  found  lately,  on  several  occasions,  on 
green  teas  of  peculiarly  smooth  appearance  and  slippery  feel. 
It  was  detected  by  treating  the  rediment  with  hot  hydrochloric 
acid,  and  then  with  solution  of  caustic  soda.  The  residue  was 
ignited  and  fused  with  alkaline  carbonate,  the  fused  product  dis- 
solved in  acid,  evaporated  to  dryness,  redissolred  in  weak  acid,  the 
solution  treated  with  ammonia  and  oxalate  of  ammoniam,  the  pre- 
cipitate filtered  o£f,  and  the  clear  liqaid  tested  for  magnesium  in  the 


548  BRITISH    PHARMACEUTICAL    CONFERENCE. 

usual  way,  by  pliospliate  of  sodium,  wlien  an  abundant  precipitate 
was  obtained,  proving  the  presence  of  magnesium  as  silicate. 

I  have  taken  considerable  trouble  to  devise  a  rapid  and  simple 
process  for  the  estimation  of  the  amount  of  theine  in  tea,  but  have 
not  succeeded  as  fully  as  1  had  hoped,  and  my  experiments  in  this 
direction  have  come  to  a  close  since  I  became  convinced  that  the  de- 
termination would  be  valueless  for  the  purpose  of  detecting  adulter- 
ation. I  have  estimated  the  theine  by  Peligot's  and  Stenhouse's 
processes,  and  have  also  used  the  following  method,  which  would,  I 
think,  be  the  best  process  when  estimations  are  really  desired  : — 

200  grains  of  the  powdered  tea  are  placed  in  an  apparatus,  in 
which  they  can  be  subjected  to  the  action  of  hot  commercial  benzol, 
which  becomes  coloured  of  a  deep  greenish  brown.  Arrangements 
are  made  for  condensing  the  vapours,  and  causing  the  liquid  to  flow 
through  the  tea  repeatedly  as  long  as  it  becomes  coloured.  By  this 
process  of  condensation,  two  ounces  of  benzol  are  amply  sufficient 
for  the  extraction  of  200  grains  of  tea,  and  nearly  the  whole  of  this 
is  regained  on  distillation.  "When  cold,  the  benzol  is  filtered,  dis- 
tilled off  by  a  steam  heat,  and  the  residue  extracted  by  boiling  water, 
the  solution  filtered,  and  the  clear  liquid  evaporated  to  dryness  on 
the  water-bath,  and  the  residue  of  impure  theine  weighed.  To 
purify  the  theine,  it  is  redissolved  in  hot  water,  treated  with  a  small 
quantity  of  acetate  of  lead,  filtered,  the  clear  liquid  treated  with  sul- 
phuretted hydrogen,  the  black  precipitate  of  sulphide  of  lead  filtered 
off,  the  solution  of  theine  once  more  evaporated  to  dryness,  and  the 
theine  weighed.  I  have  not  found  it  possible  to  omit  the  purifica- 
tion, as  a  variable  quantity  of  colouring  matter,  etc.,  is  found  in  the 
impure  product,  and  thus  its  weight  is  not  to  be  depended  on. 

In  conclusion,  I  desire  to  express  my  high  opinion  of  the  skill  and 
perseverance  shown  by  Mr.  Joseph  Stapleton,  who  has  assisted  me 
most  ably  throughout  the  above  experiments. 


Mr.  Gkeenish  :  I  think  that  the  method  mentioned  by  Mr.  Allen 
may  be  a  very  excellent  one  for  the  detection  of  the  presence  of  ex- 
hausted leaves,  but  I  doubt  whether  it  will  show  when  tea  has  been 
mixed  with  very  old  leaves.  There  are  first,  second,  and  probably 
later  pickings  of  teas,;  and  if,  as  possibly  may  be  the  case,  the  later — 
and  inferior — pickings  contain  a  larger  proportion  of  tannin,  that 
fact  would  interfere  materially  with  the  results  obtained.  I  have 
paid  a  good  deal  of  attention  to  tea,  and  I  must  say  that  I  think  it 
is  absolutely  necessary  that  after  pouring  water  over  the  leaves  they 
should  be  separated  and  examined  individually.     It  is  somewhat  un- 
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fortunate  that  all  the  leaves  are  usually  broken  np.  Yon  do  not  get 
the  points  of  the  leaves,  but  find  them  scattered  here  and  there.  The 
botanical  character,  however,  can  be  easily  ascertained.  There  is 
something  very  characteristic  about  the  serration  and  the  venation 
of  tea-leaves,  the  serration  only  coming  half-way  down  the  leaf,  and 
the  primary  venation  stopping  short  of  the  edge  of  the  leaf,  or  rather 
turning  off  and  leaving  a  distinct  space  between  it  and  the  edge  of 
the  leaf.  At  the  apex  of  the  leaf  there  is  a  notch  instead  of  a  point. 
[A  figare  of  the  tea-leaf,  in  illustration  of  these  botanical  characters, 
was  drawn  on  the  black-board  by  the  speaker.]  It  is  very  import- 
ant that  these  botanical  characteristics  should  be  kept  clearly  be- 
fore the  mind  of  the  person  who  is  examining  tea  suspected  of  being 
adulterated.  I  have  never  yet  met  with  a  sample  of  green  tea 
which  has  not  been  "faced,"  usually  with  a  mixture  of  Prussian 
blue,  turmeric,  and  china  clay.  This  may  generally  be  seen  by  the 
naked  eye.  When  small  quantities  of  the  tea  are  placed  in  water 
the  "facing  "  comes  to  the  top  of  the  water;  then  if  it  be  floated 
on  a  slide  and  examined- with  a  microscope,  its  various  ingredients 
may  be  easily  detected.  Again,  if  the  under  cuticle  of  the  leaf  be 
separated,  the  characteristic  distinct  space  between  the  two  cells  of 
the  stomata  will  be  at  once  perceived.  If  these  tests  be  applied,  w^e 
can  at  once  determine  whether  the  sample  contains  foreign  leaves. 
It  is  important  to  bear  in  mind  that  the  Assam  tea  leaf  has  its  margin 
biserrate. 

Mr.  Williams  :  If  hydrate  of  lime  were  employed,  the  theine 
would  be  produced  white  and  pure  at  once. 

Mr.  Allen:  I  fully  admit  that  microscopic  examination  of  tea  will 
show  more  clearly  than  the  tests  I  propose,  the  presence  of  foreign 
leaves  in  tea;  but  all  I  proposed  to  do  was  to  show  the  actual  value  of 
the  tea.  I  do  not  understand  how  tannin  can  accumulate  in  old  tea- 
leaves.  We  know  that  the  difference  between  green  and  black  tea 
is  owing  to  the  latter  undergoing  a  kind  of  fermentation  before  it  is 
dried,  by  which  a  portion  of  the  tannin  is  destroyed,  and  the  deter- 
minations of  tannin  I  have  made  bear  this  out.  I  should,  therefore, 
have  thought  that  the  older  the  leaves  were,  the  less  tannin  they 
would  have  contained.  In  some  specimens  of  green  tea,  I  have 
found  Prussian  blue,  china  clay,  and  even  French  chalk.  I  have 
found  green  tea  free  from  colour,  but  that  was  when  I  was  supplied 
with  it  specially  by  a  dealer,  for  comparison  with  other  teas.  I  am 
quit€  aware  that  some  adulterations  of  teas  can  be  easily  ascertained, 
by  the  use  of  the  microscope  ;  but,  being  a  chemist,  I  always  prefer, 
where  I  can,  to  detect  adulteration  by  chemical  means. 
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Mr,  Greenish  :  I  have  always  made  use  of  the  microscope  in  ex- 
amining teas,  and  I  have  not  been  fortunate  enough  to  meet  with  a 
single  specimen  of  unfaced  green  tea.  If  warm  water  be  poured 
upon  a  small  quantity  of  green  tea,  a  sort  of  scum  will  rise  to  the 
surface  of  the  water  in  which  Prussian  blue,  turmeric,  and  china 
clay,  can  easily  be  detected  by  the  microscope. 


Mr.  Allen  having  been  thanked  for  his  communication,  the  Secre- 
tary read  the  following  paper  : — 

COl^TRIBUTIONS    TO    THE    HISTORY    OF    POTABLE 
WATERS. 

No.  11, 

By  M.  M.  Pattison  Muie,  F.R.S.E. 

In  a  paper  read  before  the  Glasgow  Philosophical  Society,  in 
April,  1872,  I  gave  a  few  measurements  of  the  solvent  action  of 
various  saline  solutions  upon  lead.  That  the  presence  of  nitrates 
powerfully  influences  this  action,  was  there  distinctly  shown. 

It  is  generally  supposed  that  water  supplied  for  domestic  pur- 
poses, after  remaining  some  time  in  a  cistern  in  any  way  connected 
with,  or  situated  near  to,  the  drains  which  remove  the  sewage  matter 
of  the  house,  is  mt>re  hurtful  than  that  water  which  comes  directly 
from  the  main  pipe.  In  addition  to  other  obnoxious  constituents, 
water  stored  in  a  leaden  cistern  situated  as  above  described,  might 
be  supposed  to  contain,  an  amount  of  nitrates  which  would  cause  it 
to  exert  a  marked  solvent  action  on  the  lead. 

In  a  comparison  of  cistern  water  with  water  supplied  from  the 
main,  there  are  three  questions  which  present  themselves. 

1.  Does  the  cistern-water  contain  a  relatively  large  amount  of 
nitrogenous  organic  matter  ? 

2.  Is  the  amount  of  nitrates  and  nitrites  in  the  cistern-water 
great  as  compared  with  the  other  water  ?     And, 

3.  If  these  substances  are  present  in  large  amounts,  does  their 
presence  influence  the  solvent  action  of  the  water  on  the  leaden 
cistern  ? 

I.  500  c.c.  of  water,  taken  from  the  supply-pipe  of  a  dwelling- 
house,  all  the  water  in  which  came  through  an  ordinary  leaden  cis- 
tern situated  in  the  bath-room,  was  distilled  after  the  addition  of 
about  one  gram  pure  sodium  carbonate:  no  estimable  amount  of 
ammonia  was  found  in  tke  distillate. 
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500  c.c.  of  water  from  the  main  pipe,  similarly  treated,  also  gave 
a  negative  result. 

After  the  addition  of  about  20  c.c.  alkaline  permanganate  solu- 
tion, and  further  distillation,  the  ammonia  in  the  distillate  of  No.  1 
water  was  equal  to  *07  milligrams  per  litre,  or  '07  parts  in  one  mil- 
lion of  water. 

In  the  case  of  the  water  from  the  main,  the  ammonia,  after  the 
same  treatment,  was  equal  to  '08  parts  in  one  million  of  water. 

2.  500  c.c.  of  the  cistern  water  was  evaporated  to  a  very  small 
bulk,  a  fragment  of  freshly-ignited  lime  having  been  previously 
added.  The  liquid  was  filtered,  and  the  nitrogen  existing  therein 
as  nitrates  and  nitrites  estimated  by  Thorpe's  method,  which  con- 
sists in  evolving  the  nitrogen  as  ammonia  by  the  action  of  zinc 
coated  with  a  deposit  of  spongy  copper  at  a  boiling  heat  {Chem. 
Soc.  Joum.,  June,  1873). 

In  the  distillate,  ammonia  was  estimated  by  the  addition  of 
Nessler's  reagent.  It  was  shown  that  the  amount  of  ammonia  cor- 
responded with  that  contained  in  21'4  c.c.  of  a  standard  ammonium 
chloride  solution,  each  c.c.  of  which  contained  "025  m.gm.  of  am- 
monia. The  amount  of  ammonia  was  therefore  equal  to  '535 
m.gm.,  which  corresponds  to  '44  m.gm.  of  nitrogen.  There  are 
therefore  '44  parts  per  million  of  nitrogen  existing  as  nitrates  and 
nitrites  in  this  water. 

500  c.c.  of  the  water  supplied  directly  from  the  main  pipe,  after 
similar  treatment,  yielded  a  distillate  in  which  the  amount  of  am- 
monia was  the  same  as  that  contained  in  12' 7  c.c.  of  the  standard 
solution,  that  is,  it  was  equal  to  '317  m.gm.  This  calculated  to 
nitrogen,  gives  '26  parts  per  million  of  water. 

3.  300  c.c.  of  the  cistern  water  was  evaporated  to  the  volume  of 
50  c.c,  and  the  lead  estimated,  by  comparing  the  depth  of  colour 
consequent  upon  the  addition  of  a  measured  volume  of  sulphuretted 
hydrogen  water  with  that  produced,  under  similar  conditions,  in  an 
equal  volume  of  pure  water,  to  which  a  known  amount  of  lead  in 
solution  had  been  added. 

The  standard  lead  solution  contained  '1  gram  of  lead  per  litre ; 
1  c.c.  was  therefore  equal  to  '1  m.gm.  of  lead.  The  depth  of  colour 
produced  on  addition  of  sulphuretted  hydrogen  water  to  a  volume 
of  pure  water  to  which  7  c.c.  of  this  solution  had  been  added,  was 
equal  to  that  produced  in  the  same  volume  of  the  water  under 
examination.  The  lead  contained  in  the  300  c.c.  of  the  water 
was  therefore  '07  m.gm.,  which  is  equivalent  to  '23  parts  per 
million. 
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The  water  from  the  main,  treated  as  above  described,  was  found 
to  contain  '20  parts  of  lead  per  million  of  water. 

These  results  seem  to  me  to  lead  to  the  following  conclnsions : — 

1.  The  nitrogenous  organic  matter  liable  to  undergo  putrefactive 
changes  is  verj  nearly  equal  in  the  two  waters.  In  neither  is  this 
amount  at  all  large. 

2.  There  is  a  very  marked  difference  between  the  amounts  of  nitro- 
gen existing  as  nitrates  and  nitrites,  the  proportion  being  as  lis  to  1' 7. 

This,  taken  in  conjunction  with  the  fact  that  the  albumenoid 
ammonia  is  almost  the  same  in  each  case,  tends  to  show  that  the 
water  has  really  been  contaminated  with  sewage  matter,  or  with 
gases  arising  from  such  matter  ;  but  that  when  the  water  has  found 
its  way  through  the  pipes  of  the  house,  this  nitrogenous  matter  has 
for  the  most  part  been  oxidized. 

The  evil  is,  therefore,  not  so  bad  as  if  the  added  nitrogenous 
matter  remained  in  that  state  in  which  it  is  most  ready  to  undergo 
rapid  change.  Although  the  nitrates  have  increased  in  quantity, 
yet  there  is  not  such  an  amount  of  these  salts  present  as  would  lead 
one  to  suppose  that  the  water  has  undergone  any  excessive  sewage 
contamination.  These  results,  nevertheless,  point  very  clearly  to 
the  fact  that  the  cistern  water  is  less  pure  than  that  supplied  from 
the  main ;  and,  in  our  limited  knowledge  of  the  action  of  dissolved 
organic  matter  upon  the  organism,  it  would  be  unwise  to  say  that 
no  bad  effects  are  likely  to  follow  the  continued  use  of  such  water. 
Nor  can  we  foretell  what  condition  of  affairs  might  be  brought 
about  in  such  a  water  during  the  prevalence  of  an  epidemic  disease. 
Would  it  be  unscientific  to  suppose  that  the  disease  germs  would  be 
more  readily  carried  by  a  water,  a  large  part  of  the  oxygen  of  which 
is  occupied  in  doing  work  in  decomposing  nitrogenous  matter,  than 
by  a  water,  the  greater  part  of  whose  oxygen  is  directly  available 
for  the  purposes  of  oxidation  ? 

3.  Although  water  No.  1  contains  such  a  relatively  large  amount 
of  nitrates,  yet  the  amount  of  lead  held  in  solution  by  it  is  scarcely, 
if  at  all,  larger  than  that  contained  in  water  No.  2. 

This  may,  in  all  probability,  be  accounted  for  by  the  fact  that 
house  cisterns  are  generally  very  far  from  clean  ;  the  lead  is  almost 
invariably  protected,  either  by  a  coating  of  an  insoluble  lead  salt,  or 
by  a  deposit  of  some  other  matter  upon  it.  And  even  if  the  lead 
were  bright  and  clean,  the  water  contains  salts  whose  action  retards 
the  'solvent  influence  of  the  nitrates  present ;  a  very  small  propor- 
tion of  carbonates  being  sufficient  (as  is  shown  in  the  paper  referred 
to)  to  materially  hinder  this  action. 
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Organic  matter  of  some  kind  may  also  accnmnlate  in  the  cistern, 
and  the  action  of  the  water  on  the  lead  be  thereby  hindered.  The 
influence  of  organic  matter  in  this  respect  remains  as  yet,  however, 
to  be  examined,  no  definite  measurements  having  been  made. 

This  subject,  viz.,  the  inflaence  which  the  means  of  supply  exerts 
on  potable  waters,  is  one  requiring  a  great  deal  of  examination.  I 
can  only  offer  these  remarks  and  measurements  as  a  small  contribu- 
tion towards  its  solution. 

Anderson's  University^  Glasgow, 
Sejjtemher  12tJi,  1873. 

The  thanks  of  the  meeting  were  voted  to  Mr.  Muir  for  his  paper. ' 


Mr.  Matthews  :  My  experiments  on  this  subject  lead  me  to 
believe  that  the  action  referred  to  in  the  paper  just  read  was  due  to 
nitrites  rather  than  to  nitrates  ;  and  we  know  that  qiiasi-fvee  nitrous 
acid  under  certain  circumstances  by  continuous  operation,  will  go 
on  dissolving  the  metal,  and  that  this  action  goes  on  even  with  ice- 
water. 

Professor  Attfield  :  If  I  understand  Mr.  Muir's  paper  rightly,  he 
has  found  an  extraordinary  amount  (almost  double  the  quantity)  of 
nitrogen  in  the  form  of  nitrates  and  nitrites  in  cistern  water  as  com- 
pared with  water  taken  from  the  main,  the  figures  being  '44  per 
million  of  nitrogen  in  cistern  water  as  against  '26  per  million  in 
water  from  the  main.  I  think  that  the  water  in  the  cistern  which 
he  examined  must  have  absorbed  a  most  unusually  large  amount  of 
nitrogenous  organic  matter  in  the  form  of  sewer-gas  to  produce 
such  an  increase  in  the  nitrates.  The  statement  appears  to  be  of 
an  alarming  character,  and  a  considerable  number  of  experiments 
should  bo  made  before  such  a  result  could  be  relied  upon  as 
typical. 


AN    IMPROVED    PREPARATION   OF    KINO. 
By  George  Ellinor. 

The  tincture  of  kino  of  the  Pharmacopooia  is  so  unstable  that  it  is 
very  little  used. 

Kino  posROBRing  advantages  over  most  of  the  astringents,  having  a 
peculiar  action  on  the  mncous  membrane  of  the  intestinal  canal,  it 
is  dcBiroufl  to  have  a  solution  of  the  drag  in  a  stable  f(^rm,  and 
miscible  with  water  in  any  proportion. 


554  BRITISH    PHARMACEUTICAL   CONFERENCE. 

In  the  liquor  kino  concent,  or  fortior  I  now  exhibit,  this  is  fully 
accomplished. 

This  liquor  kino  fortior,  diluted  with  water  to  form  the  relative 
strength  of  the  tincture,  will  be  found  most  efficacious  and  reliable. 

Liquor  kino  concent,  or  fortior  is  prepared  in  the  following 
manner,  viz.  : — 

Kino 5J. 

Glycerin 5  ij. 

"Water  to . 5  iv. 

Rub  together  in  a  mortar  the  kino,  glycerin,  and  5  j.  of  the  water, 
until  dissolved,  then  make  up  to  f  5  iv.  by  the  addition  of  water. 

To  the  liquor  kino  fort,  one  volume  by  measure  mixed  with  four 
volumes  of  water  will  thus  form  the  liquor  kino  corresponding  with 
the  strength  of  the  tincture  relatively,  but  really  stronger,  the  whole 
of  the  kino  being  dissolved  ;   and  this  is  entirely  soluble  in  water. 

I  prefer  making  the  liquor  kino  in  the  concentrated  form,  because 
from  it  can  be  so  readily  prepared  the  representative  of  the  Pharma- 
copoeia. 

The  whole  of  the  kino  is  dissolved ;  the  sand  and  other  earthy 
matters  are  thrown  down  after  standing  a  week  or  so. 

I  believe  this  preparation  to  be  very  efficacious,  and  adapted  to 
mixture  of  chalk,  and  all  diarrhoea  mixtures,  and  with  a  great 
amount  of  saving  in  the  expense  of  rectified  spirit,  the  cost  being 
less  than  6d.  per  Oj.  of  the  preparation  as  compared  with  the  price 
of  the  tincture. 

I  think  it  may  take  a  place  with  the  glycerates  of  the  Pharma- 
copoeia. 

As  far  as  I  have  been  able  to  determine,  it  is  far  preferable  to  the 
tincture  in  its  action  and  stability. 

The  Peesidbnt:  It  was  suggested  long  ago  in  America  that  a 
glycerin  solution  of  kino  might  be  used  advantageously,  but  there 
are  very  strong  objections  to  using  glycerin  with  astringents. 

Mr.  Williams  :  Is  the  specimen  of  the  solution  produced  liable  to 
pectize  by  keeping  ? 

Mr.  Gtreenish  :  We  ought  to  be  very  careful  before  we  venture  to 
suggest  any  alteration  in  the  method  of  making  tinctures  laid  down 
in  the  Pharmacopoeia.  I  make  tincture  of  kino  by  percolation  which 
never  gelatinizes,  even  though  kept  for  a  considerable  time. 

Mr.  Groves  :  The  pectization  of  kino  depends  greatly  upon  the 
age  of  the  substance ;  fresh  kino  does  not  pectize,  whilst  that  which 
is  two  or  three  years  old  probably  will  do  so. 
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The  President  :  Just  to  bear  out  what  I  stated  a  moment  ago,  I 
may  say  that  I  know  of  one  case  in  which  three  hundred  grains  of 
perchloride  of  iron  dissolved  in  pure  glycerin  were  swallowed  by 
mistake  without  any  ill  effect,  whilst  a  very  much  smaller  quantity 
dissolved  in  water  must  have  caused  serious  results.  Again,  I 
know  several  instances  in  which  medical  men  have  been  disap- 
pointed in  obtaining  the  full  astringent  effect  they  expected  from 
glycerinum  acidi  tannici,  when  a  strong  aqueous  solution  has 
answered  admirably.  Glycerin,  I  am  certain,  has  a  powerful  action 
in  weakening  the  effect  of  astringents,  and  its  indiscriminate  use  in 
pharmacy  is  much  to  be  deprecated. 

Mr.  Martindale  :  I  wish  to  point  out  that  what  is  called  Botany 
Bay  kino  is  more  likely  to  pectize  than  the  pure  Indian  kino. 


SOME    STARCHES    MICROSCOPICALLY    AND 
POLARISCOPICALLY     CONSIDERED. 

By  Henry  Pocklington,  Leeds. 

Some  excuse  is  due  from  me  for  the  choice  of  a  subject  rather  out 
of  the  normal  sphere  of  pharmacy.  The  only  one  I  have  to  offer  is 
this,  that  circumstances  quite  out  of  my  control  have  prevented  the 
completion  of  an  investigation  I  have  long  had  in  hand,  and  almost 
at  the  eleventh  hour  I  have  had  to  choose  between  the  selection  of 
the  present  subject  and  the  breach  of  my  engagement  with  our 
worthy  Secretary.  The  subject  is,  however,  not  without  interest  to 
pharmacists — in  trath  it  has  importance  to  those  engaged  in  analysis 
of  drugs  and  foods  ;  for  no  one  engaged  in  food  analysis  can  afford 
to  neglect  the  microscopical  appearances  of  any  of  the  economic 
starches.  With  a  view  to  making  my  paper  of  as  much  technical 
interest  as  possible,  I  propose  to  pass  by  the  vexed  and  still 
unsettled  questions  as  to  the  life  history  of  the  starch  granules,  their 
mode  of  development  and  structure,  and  to  confine  myself  pretty 
closely  to  the  consideration  of  their  morphological  and  physical 
characteristics  as  shown  to  us  by  the  microscope  and  polariscope. 

Anything  like  a  morphological  classification  of  starch  granules 
lies  almost  within  the  impossible,  if  reference  be  had  at  the  same 
time  to  the  botanical  classification  of  the  plants  from  which  they  are 
derived.  An  clastic  geometry  might  comprise  the  granules,  but  to 
interweave  these  with  the  botanist's  diagnoses  is  quite  another 
matter.  In  other  words  the  morphology  of  the  starch  granules  can 
only  with  difficulty  be  made  to   take  its  place  with  other  plant 
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diagnostics.  At  the  same  time  certain  starclies  are  characteristic  of 
certain  plants,  and  the  mean  of  the  morphological  peculiarities  of 
any  given  starch  will  be  a  tolerably  definite  quantity  for  that  plant. 
The  starch  granules  of  the  potato  for  example  may  be  described  as 
ovate,  although  a  large  number  of  individual  granules  may  be 
round,  or  mussel  shape  ;  so  that  whilst  he  would  be  a  very  rash 
man  who  should  pronounce  any  given  granule  to  be  that  of  the 
potato,  he  would  be  quite  justified  who  should  pronounce  any  given 
sample  of  starch  to  be  potato  starch.  S^tarch  diagnosis  is  further 
complicated  by  the  morphological  changes  that  are  so  easily  induced 
by  the  application  of  heat,  of  water,  or  denser  fl.uids.  The  so-called 
amorphous  starch  that  occurs  in  certain  economic  roots  is,  for 
instance,  doubtless  due  to  the  drying  of  the  root  under  a  high 
temperature,  and  the  sensitiveness  of  wheat  starch  to  the  action  of 
heat  and  fluid  is  too  well  known  to  all  who  have  studied  its  optical 
peculiarities.  Whence  in  comparing  starches  it  is  needful  to  secure 
that  they  are  under  the  same  conditions,  or  at  least,  that  the  effects 
induced  by  any  other  condition  be  known. 

Starches  may  be  classified  pretty  much  as  follows,  taking  simple 
granules  first,  the  basis  of  the  classification  being  that  of  Schleiden. 

Ro'imd  Bodies.  These  are  found  everywhere,  in  the  form  of 
excessively  minute  particles,  and  are  the  commonest  of  all  cell 
contents.  In  chlorophyll  granules  one  or  more  are  always  to  be 
found,  and  we  may  perhaps  safely  regard  this  as  the  primal  form, 
and  other  shapes  to  be  due  to  a  more  or  less  eccentric  deposition 
of  the  amylaceous  matter,  and  also  look  to  chlorophyll  as  the  half- 
way stage  from  protoplasm  to  starch.  In  which  case  the  cause  of 
compound  granules  becomes  explicable.  These  small  round  starch 
granules  are  therefore  of  no  diagnostic  value.  Larger  granules, 
irregularly  roundish,  often  truncated  and  multangular  occur  rarely. 
Very  large  and  rough  granules,  with  small  more  or  less  central 
hilum  and  a  laminated  formation,  occur  in  certain  cycads,  and  are 
morphologically  transitional  into  the  ovate  form,  as  seen  in  the 
potato.  Common  sago  affords  an  example  of  this  type.  A  still 
more  modified  form  is  the  mussel-shaped  granule,  associated  with 
round  and  ovate  in  the  potato,  and  common  also  in  the  bulbs  of 
many  lilies,  and  nearly  triangular  in  tulips.  The  starch  of  Indian 
corn  affords  a  further  and  characteristic  modification  of  the  globular 
type  of  granule.  Here  the  lamination  is  indistinct,  hilum  very 
distinct,  multiradiate  and  central,  and  the  granule  polyhedric  in 
shape,  the  spaces  between  the  angles  being  rounded  off.  It  is  only 
by  the  aid  of  a  high  power  and  the  careful  use  of  a  dilute  magenta 
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solution  tliat  lamination  can  be  detected  in  these  and  several  other 
starch  granules.  The  starches  of  the  pea  family  are  roundish  or 
oval,  the  hilum  is  central  but  elongated,  and  suffers  much  change  if 
the  granule  be  dried  or  exposed  to  a  high  temperature.  The  starch 
of  the  ofl&cial  orris-root  is  a  marked  instance  of  a  modification  of 
this  and  a  departure  from  the  type  of  the  natural  order  to  which  it 
belongs,  being  an  approximation  to  the  type  we  find  in  the 
Leguminosse.  Here  the  granule  is  irregularly  oval,  and  the  hilum 
presents  the  appearance  of  a  hollow  cavity. 

Round  starches,  more  or  less  compressed  into  lenticular  granules, 
sometimes  evidently  laminated,  more  frequently  not,  with  a  very 
variable  hilum,  are  found  in  our  common  cereals,  and  are  very 
diflBcult  of  accurate  observation  on  account  of  their  convergent 
refi'action  upon  the  illuminating  pencil,  and  the  modifications  this 
refractive  influence  undergoes  when  different  media  are  used  in 
which  to  immerse  them  for  microscopical  observation.  Very  much 
more  flattened  discs,  or  granules  ovate  in  contour,  are  found  in  the 
Zingiberaceae,  and  are  well  known  to  those  who  have  examined  East 
Indian  arrowroot. 

The  stick-like  euphorbian  starches  defy  classification,  as  also  to  a 
great  extent  do  the  compound  granules  found  in  very  many  official 
plants.  The  most  satisfactory  classification  probably  will  be  one 
based  upon  the  morphological  character  of  the  compound  granule, 
the  number,  on  the  average,  of  granules  of  which  it  is  composed, 
their  lamination,  and  the  position  and  character  of  the  hilum.  The 
number  of  the  constituent  granules  is  the  most  constant  diagnostic  ; 
after  this  the  position  and  shape  of  the  hilum,  and  lastly  the  shape 
of  the  resulting  granule. 

Of  the  starches  occurring  in  pharmaceutical  plants  I  have  noticed 
from  time  to  time,  during  the  publication  of  my  articles  iu  the 
Pharmaceutical  Journal^  the  following  ones  of  intei*est : — 

In  jalap  the  starch  granules  are  large,  vary  much  in  size  and 
shape,  are  aggregated  or  isolated.  The  compound  granules  consist 
of  three  triangular  granules,  the  bases  of  the  triangles  being  curved; 
the  resulting  granule  is  muller-shaped,  approaching  the  circular. 
Many  of  the  single  granules  are  nearly  circular,  flattened,  with  a 
triradiate  indistinct  hilum.  In  calumba  root  the  granules  are  also 
large  and  very  variable,  sometimes  simple,  generally  compound. 
The  simple  granules  vary  from  nearly  circular  to  mussel-shaped; 
the  compound  are  usually  muller-shaped.  The  normal  form  of 
hilum  is  a  longitudinal  furrow,  but  a  simple  point  or  a  three  or  four 
radiate  slifc  or  furrow  are  collectively  as  frequent.     This  starch  is 
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exceedingly  sensitive  to  the  action  of  any  medium  in  whicli  it  may 
be  immersed,  and  disrupts  under  slight  elevation  of  temperature. 
In  Senega  root  the  granules  vary  from  a  very  small  sharp-edged 
polyhedric  granule  to  one  of  considerable  size,  more  round  and 
flattened.  In  rhubarb  the  compound  granule  is  oval,  and  composed 
of  four  well-formed  granules,  each  with  a  distinct  hilum.  However, 
to  describe  all  the  starches  of  materia  mediea  plants  would  be  a 
longer  task  than  I  could  well  undertake,  and  detain  you  longer  than 
you  would  care  to  stay. 

The  size  of  starch  granules  is  a  characteristic  of  importance,  but 
not  if  taken  alone.  In  connection  with  shape  it  is  of  the  first  im- 
portance, because  although  both  size  and  shape  vary  exceedingly  in 
starch  of  the  same  plant,  yet  a  certain  shape  and  a  certain  size  go 
together  pretty  closely,  and  very  much  simplify  the  process  of 
getting  out  a  mean.  Their  measurement  is  a  process  of  the  sim- 
plest if  an  eye-piece  micrometer  be  used,  but  it  is  needful  to  bear  in 
mind  that  in  the  case  of  lenticular  granules  and  discs,  the  medium 
in  which  they  are  immersed  seriously  affects  their  sharpness  of 
outline,  and  therefore  the  accuracy  of  their  measurement.  It  is 
perhaps  hardly  needful  to  mention  in  addition,  that  if  we  use  a  lens 
of  high  angle  of  aperture,  and  therefore  have  to  make  occasional 
adjustments  for  difference  of  thickness  of  cover,  it  is  necessary  to 
correct  the  reading  of  our  micrometer.  It  is  in  fact  always  best  to 
use  one  uniform  thickness  of  cover — and  that  the  thinnest  our  lens 
works  well  with,- — and  also  to  mount  our  starches  in  some  one 
medium,  and  to  measure  them  immediately  they  are  mounted. 
Mr.  Rimmington's  glycerin  jelly  is  about  the  most  convenient 
medium  for  the  purpose.  Variation  in  size  in  starch  of  the  same 
plant  is  well  seen  in  the  potato,  where  the  granules  will  range  from 
the  ■^^''  in  length,  and  -g^^''  in  width,  down  to  much  less  than  the 
Q  0  0  Q  •  In  maize,  on  the  other  hand,  the  mean  is  about  half  the 
extremes.  These  measurements  of  potato  starch  are  taken  just 
before  the  tuber  comes  to  maturity.  Earlier,  the  larger  granules 
are  not  numerous;  later,  small  granules  are  comparatively  infre- 
quent. In  wheat  starch  the  granules  rarely  exceed  yoW^j  but  the 
smallest  are  exceedingly  minute.  The  maximum  in  rice  does  not 
often  exceed  -3^^^'',  the  smallest  are  not  measurable  by  ordinary 
appliances.  It  was  my  hope  when  I  set  about  this  paper  to  give  a 
somewhat  extended  series  of  measurements  of  the  more  common 
starches,  showing  their  variation,  their  mean,  and  the  change  this 
undergoes,  or  the  range  of  the  mean  at  different  periods  of  the 
plant's  growth,  but  I  must  let  it  stand  over  for  a  more  convenient 


BRITISH    PHAEMACEUTICAL   CONFERENCE.  559 

Beason,  and  ask  your  attention  to  a  few  notes  on  the  polarization  of 
starches. 

Here  we  meet  with  very  varied  statements  in  the  text-books,  and 
must  feel  our  way  very  cautiously  lest  we  copy  the  inaccuracies  of 
observers  who,  writing  in  the  infancy  of  microscopy,  used  appli- 
ances far  less  perfect  than  are  in  the  laboratories  of  the  most 
ordinary  observer  of  the  present  day.  Wheat  starch,  for  instance, 
is  said  not  to  give  the  black  cross  by  nearly  all  writers  on  the  sub- 
ject, from  Pereira  to  the  Cantor  Lecturer  of  the  present  year — Dr. 
Hassall  being  almost  the  only  exception.  All  say  rice  starch  does 
not  polarize,  and  I  think  all  say  the  same  of  oat  starch.  How  far 
this  is  true  we  shall  see. 

We  may  conveniently  begin  with  potato  starch.  This,  when 
viewed  by  polarized  light,  shows,  as  every  one  knows,  a  beautiful 
black  cross  when  the  axes  of  the  prisms  are  at  right  angles,  the 
starches  being  white  on  a  black  ground,  and  this  cross  shifts  a 
quadrant  when  the  axes  are  parallel,  the  starches  being  then 
(dusky)  black,  with  a  white  cross  on  a  black  ground.  The  wlrite 
of  the  first  case  and  of  the  second  are  different,  and  neither  are 
quite  the  same  white  light  as  enters  them  from  the  mirror,  as  may 
be  easily  learned  on  micro-spectroscopic  observation,  and  indeed 
follows  from  the  nature  of  the  phenomena.  The  position  of  the 
cross  and  the  whiteness  of  the  granules  vary  widely  in  different 
granules  of  the  same,  and  still  more  in  other  starches,  both  being 
determined  by  the  bi-refractive  energy  of  the  starch,  the  eccen- 
tricity of  its  lamination,  and,  to  a  great  extent,  by  the  medium  in 
which  it  is  immersed.  Potato  starch  is  not  much  affected  by  the 
latter  condition ;  wheat  starch,  on  the  other  hand,  is,  and  this  ex- 
plains the  varied  statements  respecting  its  polarization.  The 
estimation  of  the  bi-refractive  energy  of  any  particular  starch  is 
not  difficult,  and  its  comparison  with  the  refractive  energies  of 
other  starches  is  easy,  and  may  be  of  importance.  In  the  case  of 
potato  starch  I  find  it  is  exactly  equal  to  the  bi-refractive  energy  of 
a  film  of  selenito  sufficiently  thin  to  give  the  white  and  black  im- 
mediately within  the  first  of  Newton's  orders,  the  film  itself  being, 
as  near  as  I  can  estimate,  half  the  thickness  of  the  starch  granule. 
In  wheat  starch  the  bi-refractive  energy  is  less,  but  the  granule  is 
rather  thinner,  so  that  the  actual  or  specific  energy  will  only  be 
slightly  less.  It  ia  less,  probably  by  one-third,  but  the  exact 
measurement  of  these  energies  is  beyond  the  instrumental  appli- 
ances at  my  present  command.  Their  estimation  may  bo  made  in 
several  ways.     The  easiest  is  to  place  the  granules  over  a  wedge  of 
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selenite,  and  note  where  the  one  energy  exactly  overcomes  the 
other,  the  axes  of  the  selenite  and  starches  being  oppositely  ar- 
ranged, or  we  may  ascertain  by  how  much  the  tint  of  any  selenite 
is  raised  or  depressed  by  the  starch.  The  former  is  the  more 
accurate  plan. 

In  the  course  of  observations  upon  the  polarization  of  starches, 
particularly  of  the  potato,  the  black  cross  naturally  comes  promi- 
nently under  attention.  The  first  thing  we  ascertain  is  that  it  does 
not  lie  along  fixed  lines  in  the  starch,  but  along  fixed  lines  of 
direction  as  regards  the  plane  of  polarization.  In  a  round  granule 
one  arm  will  be  parallel  with  that  plane,  the  other  at  right  angles 
to  it,  and  if  we  rotate  the  granule  the  arms  will  remain  fixed 
with  regard  to  this  plane.  In  an  ovate  granule  the  same  holds 
good,  and  the  hilum  being  eccentric,  long  arms  of  the  cross  are 
exchanged  for  short  ones,  and  vice  versa,  twice  in  the  complete 
revolution  of  the  stage.  The  arms  are  rarely,  however,  straight, 
but  nearly  always  curved,  and  therefore  of  varying  depth  of  black- 
ness. If  we  arrange  the  plane  of  primitive  polarization  so  that  it 
is  parallel  with  the  front  of  the  stage,  and  therefore  right  to  left  or 
the  reverse,  one  arm  of  the  cross  will  be  from  the  stage  towards  the 
face  of  the  observer,  the  other  from  his  right  to  his  left  hand.  This 
we  will  call  the  normal  position  of  the  cross  in  the  following  experi- 
ment. If  we  place  a  film  of  mica,  known  as  a  quarter  wave  film, 
between  the  starch  and  the  polarizer,  with  its  neutral  axis  parallel 
therewith,  no  change  is  produced  in  the  position  of  the  arms  of  the 
cross,  but  if  we  revolve  the  film  until  its  neutral  axis  is  at  right 
angles  with  the  plane  of  polarization,  the  prisms  remaining  crossed, 
the  arms  disappear,  and  are  replaced  by  two  brush-like  arms  parallel 
with  the  axis  of  the  film,  and  at  45°  to  the  plane  of  polarization, 
these  arms  covering  two  separate  quadrants  of  the  round  granules 
with  their  brush-like  expansions.  If  we  revolve  the  analyser,  these 
arms  revolve  with  it.  If  we  rotate  the  film  the  arms  are  reversed. 
The  explanation  of  this  is  that  the  bi-refractive  energy  of  the 
granule  is  suflBcient  to  restore  the  circular  polarization  of  the  mica 
film  to  plane  polarization.  This  energy  in  two  quadrants  reduces 
it  to  vertical  polarization,  in  the  other  two  to  horizontal ;  one  is 
transmitted,  the  other  absorbed,  producing  a  brush.  That  the 
energy  is  in  opposite  directions ;  in  other  words,  that  in  one  case 
the  ordinary  pencil  is  most  retarded,  and  in  the  other  the  extra- 
ordinary (with  plane  polarized  light)  in  the  two  opposite  quadrants, 
may  be  easily  proved  by  placing  any  sensitive  selenite  giving  colour 
beneath  the  granules,  or  more  exactly  by  rotating  a  thin  film  behind 
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them.  In  the  case  of  the  potato,  the  one  bi-qnadrant  raises  the 
"  sensible  tint "  to  red,  the  other  bi-quadrant  depresses  it  to  blue. 
Wheat  starch  is  only  competent  to  raise  and  depress  it  one  half 
tint,  and  this  only  when  immersed  in  some  highly  refractive 
medium.  When  immersed  in  water  the  change  only  amounts  to 
about  one  quarter  tint.  Maize  starch  is  slightly  more  energetically 
bi-refractive  than  potato,  raising  the  violet  one  half  tint  beyond 
red ;  and  Calabar  bean  is  capable  of  raising  the  yellow  into  blue, 
and  is  perhaps  the  most  powerfully  refractive  of  all  the  starches. 
The  starch  of  Curcuma  leucorrJiiza  will  take  rank  close  with  that  of 
wheat. 

A  few  words  about  the  starches  that  are  said  fco  give  no  cross,  and 
I  have  done. 

Oat  starch  consists  of  compound  granules,  each  of  which  gives  its 
own  individual  cross.  The  resultant,  when  a  sufficiently  high 
power  is  used,  is  weird-looking  in  the  extreme.  The  bi-refractive 
energy  of  this  starch  is  a  little  more  than  that  of  wheat,  but  is  diffi- 
cult of  measurement  in  the  compound  granule,  as  superimposed 
granules  frequently  have  their  lines  of  force  arranged  oppositely. 
Rice  starch  is  too  small  for  observation  without  the  use  of  a  higher 
power  than  most  persons  use  with  the  polariscope.  Mounted  in 
balsam  each  granule  gives  a  decided  cross,  the  point  of  intersection 
being  central ;  its  bi-refractive  energy  is  twice  that  of  wheat. 

In  some  starches,  as  in  curcuma,  one  line  of  no  force  lies  along  the 
side  of  the  granule,  and  the  cross  is  thus  not  evident  without  special 
arrangements.  The  circularly  polarizing  film  at  once  brings  it  into 
view. 

The  effect  of  media  of  various  refractive  power,  is  as  yet,  incom- 
pletely worked  out  by  me.  The  general  result  so  far  is,  that  a 
highly  refractive  medium  increases  the  bi-refractive  energy  of  the 
granule. 

I  conclude  with  an  apology  for  the  hasty  and  incomplete  manner 
in  which  I  am  compelled  to  present  this  paper,  and  a  promise  to  lay 
any  further  researches  I  may  be  enabled  to  make,  before  the  Con.- 
ference,  at  its  next  meeting,  or  otherwise,  as  may  be  found  most 
suitable. 

Mr.  Pockliogton  was  thanked  for  his  paper  and  his  promise. 


0  0 
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ADULTERATION    NOTES    RESPECTING    TURMERIC    IN 

RHUBARB,  AROMATIC  CHALK  POWDER,  AND 

MUSTARD. 

By  W.  L.  Howie. 

Turmeric  in  Poivdered  Bhubarh. — The  experiments  of  which  the 
following  notes  are  the  result,  were  suggested  by  the  expression  of 
an  opinion  by  many  pharmacists  of  my  acquaintance,  that  turmeric 
was  responsible  for  the  brilliant  yellow  colour  of  certain  samples  of 
Tery  fine  powdered  rhubarb. 

The  test  for  turmeric  given  by  Pereira,  Christison,  and  other 
authorities,  and  lately  elaborated  by  Professor  Maisch,  U.S.  (vide 
■Pharm.  Journ.,  vol.  i.,  3rd  series,  p.  1027),  requires  the  preparation 
of  a  tincture  or  decoction  of  the  rhubarb,  and  is  far  from  delicate, 
owing  to  the  difficulty  of  detecting  the  brown  red  tinge  in  presence 
of  the  deep  yellow  colour  of  the  rhubarb.  My  aim  has  been  to 
supplant  this  preliminary  exhaustion  of  the  suspected  rhubarb  by  a 
process  which  should  more  completely  eliminate  the  curcumine,  and 
while  rendering  the  test  strictly  practical  for  counter  use,  improve 
its  efficiency. 

An  effi)rt  to  discover  a  menstruum  in  common  use  which  would 
dissolve  the  colouring  principle  of  one  only  of  the  drugs  under 
notice,  proved  not  altogether  successful,  in  a  measure  owing  to  a 
variation  in  the  peculiar  constituents  of  different  varieties  of  rhu- 
barb, which  will  be  further  referred  to. 

Of  turpentine,  carbon-bisulphide,  benzole,  ether,  and  chloroform, 
I  have  been  induced  to  prefer  the  last-named,  though  the  test  can 
be  applied  with  either  of  the  others,  should  convenience  suggest 
such  a  course  ;  but,  with  the  exception  of  ether,  none  seem  so 
efficient  as  chloroform,  on  account  of  the  readiness  with  which  it 
dissolves  curcumine,  and  its  volatility,  rendering  the  manipulation 
of  a  number  of  samples  exceedingl}^  rapid. 

I  discard  ether,  because  crysophanic  acid  is  much  more  soluble 
in  it  than  in  chloroform. 

The  application  of  the  test  is  as  follows  : 

Let  the  required  number  of  pieces  of  white  blotting-paper,  about 
three  inches  square,  be  numbered  and  placed  on  a  pill  tile  or  glass 
slip  ;  in  one  corner  of  each  of  these  papers  place  about  five  grains  of 
the  several  rhubarb  samples  to  be  tested,  keeping  the  powder  as 
much  together  in  one  heap  as  possible  ;  press  it  flat  and  smooth 
Avith  the  aid  of  a  piece  of  paper,  and  drop  cautiously  on  the  centre 
of  the  powder  chloroform,  so  that  it  may  slowly  percolate  to  the  cir- 
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cnmference,  carrying  witli  it  any  soluble  matters,  and  extend 
nearly  one  inch  from  the  powder,  taking  care  not  to  float  any  par- 
ticles over  or  under  the  paper,  which  would  interfere  to  some  extent 
with  the  succeeding  tests.  Having  allowed  the  papers  to  dry,  it 
will  be  found  that  a  yellow  stain  of  varying  intensity  has  been  left 
around  the  powder.  With  really  fine,  bright-coloured  East  Indian 
rhubarb,  this  stain  is  scarcely  perceptible ;  but  cheaper  and  darker 
samples  may  yield  a  brilliant  yellow,  while  even  the  finest  bright- 
coloured  English  powder  will  give  a  yellow  stain  as  deep,  and  in 
most  cases,  deeper,  than  the  darkest  East  Indian.  Should  turmeric 
be  present  in  quantity  in  any  sample,  it  will  at  once  give  a  brilliant 
yellow  stain,  in  tint  un distinguishable  from  that  of  the  rhubarb,  but 
which  may  be  readily  identified  by  the  following  tests. 

Place  a  minute  pinch  of  biborate  of  soda  in  powder,  on  that  por- 
tion of  the  paper  over  which  the  chloroform  had  extended,  and  which, 
probably  has  a  yellow  tint,  choosing  the  deepest  coloured  part 
With  a  glass  rod  deposit  a  single  drop  of  hydrochloric  acid  over  the 
borax.  In  a  few  seconds,  should  turmeric  be  present,  a  distinct  red 
will  be  produced,  which  is  changed  to  black,  or  greenish-black,  with 
solution  of  potash ;  but  no  change,  except  a  slight  bleaching  takes 
place  if  the  yellow  is  caused  by  rhubarb  colours  only.  A  drop  of 
solution  of  potash,  instantly  changes  the  yellow  stain  of  turmeric 
to  a  more  or  less  brown  tint ;  while  a  pure  rhubarb  gives  a  bright 
reddish-purple  colour. 

For  delicate  operations,  a  saturated  solution  of  boracic  acid  is 
preferable  to  the  powdered  borax,  so  that  any  obstruction  of  view  by 
the  white  powder  may  be  obviated ;  but  it  is  necessary  in  either 
case  to  use  hydrochloric  acid,  which  quickens  and  intensifies  the 
action  of  the  boracic  acid. 

By  this  means,  turmeric  can  readily  be  detected  in  rhubarb  con- 
taining only  0  05  per  cent.  While  0.1  per  cent.,  or  seven  grains  in 
one  pound  of  rhubarb,  gives  at  once  distinct  and  unmistakable  evi- 
dence of  its  presence. 

As  turmeric  often  carries  in  its  train  wheaten  flour  or  farina, 
which  can  be  best  identified  under  the  'microscope  (vide  Pharm. 
Joum.f  vol.  ii.,  3rd  series,  p.  841),  rhubarb  in  which  it  is  found 
should  always  bo  looked  upon  with  suspicion. 

It  is  gratifying  to  bo  able  to  state  that  of  some  thirty-six  samples 
procured  in  different  parts  of  the  United  Kingdom,  only  in  one  have  I 
found  turmeric ;  and  strangely  it  was  in  a  specimen  of  the  old  time 
Turkey,  which  a  friend  had  carefully  stored  as  a  curiosity.  The 
quantity  present,  however,  was  so  small,  about  007  per  cent.,  that 
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it  could  hardly  be  called  a  wilfal  adulteration,  and  may  be  accounted 
for,  when  we  remember  that  it  is,  or  was,  the  practice  of  some 
dealers  to  rub  the  roots  with  turmeric  to  improve  the  colour.  Some 
such  roots  had  no  doubt  been  used  in  this  instance  for  powdering. 

That  no  one  may  be  deterred  from  testing  every  parcel  of  rhubarb 
before  taking  into  stock,  I  have  only  used  chemicals  found  on  the 
shelves  of  every  pharmacy ;  and  may  just  add,  that  five  samples  may 
be  tested  in  as  many  minutes,  leaving  no  apparatus  soiled  but  a  glass 
rod  and  pill  tile,  and  at  the  cost  of  a  fluid-drachm  of  methylated 
chloroform. 

European  in  Bast  Indian  Bhuharh. — The  observation  of  the 
regularly  varying  depth  of  tint  of  the  yellow  stain  on  paper,  given 
by  difierent  rhubarbs  with  chloroform,  suggested  this  test  as  a 
useful  and  ready  means  of  determining,  not  only  the  absence  of 
turmeric,  but  also  the  quality  of  the  drug. 

East  Indian  rhubarb,  sound,  pale  in  colour,  dense,  and  freed  from 
the  cortical  layer,  when  reduced  to  powder  gives  up  almost  no 
colour  to  chloroform.  A  dark-coloured  but  otherwise  sound  piece 
gives  but  a  slight  tint,  while  the  cortical  layer  gives  a  more  distinct 
yellow,  as  does  in  a  yet  more  marked  degree  the  interior  of.  such 
pieces  as  are  worm-eaten  and  rotten. 

English  indigenous  rhubarb  even  when  carefully  selected,  gives  a 
deep  yellow  tint,  which  is  yet  more  intense  from  cortical  and  faulty 
pieces. 

French  indigenous  rhubarb  which  sometimes  appears  in  commerce 
in  this  cou.ntry  (vide  Pharm.  Journ.,  vol.  ii.,  3rd  series,  p.  1009), 
though  in  external  appearance  and  density  greatly  superior,  is  in 
therapeutic  value  and  chemical  characteristics  much  like  our  own 
native  root,  and  gives  up  about  as  much  colour  to  chloroform. 

Of  the  character  of  the  stain  given  by  inferior  or  false  rhubarbs, 
excepting  its  intensity,  as  compared  with  that  produced  by  fine 
East  Indian  root,  I  have  unfortunately  been  unable  to  distinguish 
any  peculiarity  such  as  would  lead  to  its  unfailing  detection :  still 
the  constancy  of  the  variation,  according  to  the  kind  of  rhubarb 
used,  is  such,  I  think,  as  ought  to  give  a  reliable  index  of 
quality. 

A  powder  offered  as  East  Indian  rhubarb,  of  pale  brilliant  colour, 
having  the  usual  characteristics  of  that  variety,  should  give  but  an 
exceedingly  pale  yellow  tint.  Should  a  deep  yellow  be  given,  I 
would  suspect  English  or  French  contamination.  An  East  Indian 
powder  of  a  dark  hue,  however,  may  give  almost  as  deep  a  colour  as 
English,  and  still  be  genuine  ;  though  by  this  colour  I  would  judge 
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ifc  was  the  product  of  unpicked  roots,  trimmings,  or  even  worm- 
eaten  pieces,  according  to  the  depth  of  tint. 

The  few  specimens  of  Turkey  rhubarb  I  have  been  enabled  to 
experiment  upon,  through  the  kindness  of  several  friends,  yield 
results  like  East  Indian. 

The  cause  of  this  varying  colour  yielded  by  different  rhubarbs  is 
somewhat  obscure,  the  chemistry  of  the  drug  being  as  yet  far  from 
satisfactorily  elucidated.  Chloroform  seems  to  dissolve  out  chiefly 
the  resinous  principles  erythroretine,  phoeoretine  (and  aporetine  ?), 
which  exist  in  varying  quantity  in  different  parts  and  varieties  of 
root,  while  the  crystalline  principles,  chrysophanic  acid  and  emodine, 
are  left  behind. 

Beautiful  aggregates  of  granular  crystals  of  chrysophanic  acid 
may  bo  easily  obtained  by  percolating  ether  after  chloroform 
through  East  Indian  rhubarb,  and  allowing  the  ether  to  evaporate 
spontaneously.  It  is  noteworthy  that  English  and  French  rhubarbs 
treated  thus  yield  no  such  crystals,  the  residue  being  a  minute 
quantity  of  pale  brown  gummy  extractive;  though  from  all  varieties 
distinct  brownish  acicular  crystals,  probably  emodine,  will  be  ob- 
served on  the  sides  of  the  evaporating  basin. 

It  may  be  suggested  that  chrysophanic  acid,  which  is  recognized 
as  the  chief  principle  of  rhubarb,  by  continued  exposure  to  atmo- 
spheric influences,  absorbs  oxygen,  and  is  converted  into  what  is  at 
present  known  as  the  resins  erythroretine  and  phoeoretine,  which 
some  have  not  accepted  as  distinct  principles,  but  assert  to  be 
"nothing  but  impure  chrysophanic  acid"  (Batka).  Being  thug 
changed  in  the  exterior  insect-perforated  and  spongy  portions  of 
the  root  into  amorphous  resins  soluble  in  chloroform,  we  may  traco 
in  imagination  the  cause  of  the  deep  yellow  stain  given  by  deterio- 
rated roots. 

The  formula)  slightly  bear  out  this  theory,  that  of  chrysophanic 
acid  given  by  Rochleder  and  Heldts,  who  seem  to  have  obtained  ifc 
from  the  lichen  Parmelia  parietinaj  is  Ciq  Hq  O3,  and  that  given  by 
Thann,  who  procured  it  from  rhubarb,  is  C^j  H^)  Og,  while  that  of 
pho3oretine  is  stated  as  C^g  Hiq  O7,  and  erythroretine  C19  H^g  O7,  by 
Gmelin,  whose  formula  for  chrysophanic  acid  is  Cj^  Hjq  Os  (altered 
to  new  notation). 

Chrysophanic  acid  gives  with  caustic  alkalies  a  i*ed  colour,  and 
erythroretine  a  bright  purple,  as  may  be  observed  on  touching  the 
yellow  rhubarb  stain  with  solution  of  potash. 

With  a  substance  such  as  rhubarb,  varying  in  chemical  as  well  as 
physical  characteristics,  great  care  must  be  exercised  before  pro- 
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noiincing  definitely  upon  any  test  for  distingnisTiing  between  the 
varieties,  depending  upon  sucli  a  minute  difference  as  depth  of  tint. 
While  putting  forward  this  method  of  identifying  European  in 
presence  of  fine  Eastern  grown  rhubarb  with  some  degree  of  confi- 
dence, having  found  unvarying  results  from  the  examination  of 
well-nigh  one  hundred  specimens,  it  is  much  to  be  desired  that 
others  would  take  up  the  subject,  and  confirm  or  discredit  the 
results  I  have  obtained. 

It  is  necessary  that  daylight  be  used  in  following  these  tests,  as 
gas  or  other  common  artificial  light  being  yellow,  the  delicate  tints 
are  thereby  rendered  invisible. 

Turyneric  in  Aromatic  Chalk  Powder. — As  with  bright-coloured 
rhubarb,  so  it  is  not  uncommon  to  hear  turmeric  suggested  as  the 
cause  of  the  fine  yellow  colour  of  some  makes  of  aromatic  chalk 
powder. 

This  and  other  powders  containing  saffron  may  be  tested  in 
exactly  the  same  manner  as  above  directed  for  rhubarb.  Poly- 
chroite,  or  crocine,  the  colouring  principle  existing  to  the  extent  of 
60  to  60  per  cent.  (Pereira)  in  hay  saffron  is  quite  insoluble  in 
chloroform,  which  only  dissolves  out  a  small  quantity  of  yellowish 
oil.  Aromatic  chalk  powder  should  therefore  give  no  yellow  stain 
with  chloroform,  a  very  small  proportion  of  turmeric  will  thus  be  at 
once  detected. 

The  saffron  yellow,  which  may  be  obtained  by  using  alcohol 
instead  of  chloroform,  unlike  that  of  turmeric,  is  changed  to  green 
by  concentrated  nitric  acid,  and  to  indigo  blue,  fading  to  dirty-red 
and  brown,  by  sulphuric  acid. 

Turmeric  in  Mustard. — In  "  mustard  condiment,"  turmeric  will  be 
found  by  the  same  process,  though  like  the  gilding  on  otto  bottles, 
it  is  generally  expected,  and  not  so  likely  to  disturb  a  proper  esti- 
mation of  the  quality;  besides,  it  seems  to  serve  an  important 
purpose  in  keeping  the  article  presentable  for  a  week  or  more  after 
being  made,  while  a  pure  flour  soon  becomes  unsightly,  and  has  to 
be  renewed  for  table  use  almost  daily. 

Mustard  branded  "  genuine  "  should  contain  no  turmeric. 

Other  applications  of  th.e  principle  involved  in  this  test  will  no 
doubt  suggest  themselves  to  many  pharmacists. 


The  author  was  thanked  for  his  paper,  but  want  of  time  precluded 
its  discussion. 
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THE  PLACE  OF  MEETING  IN  1873. 

The  President  :  You  are  doubtless  aware  of  tlie  circumstances 
that  have  rendered  it  undesirable  that  the  next  meeting  of  the  Con- 
ference should  be  held  at  the  same  place  as  that  of  the  British 
Association ;  and  the  question  has  arisen,  what  place  shall  we  select 
instead  of  Belfast.  Connected  with  this  subject,  I  have  received 
the  following  letter  from  the  President  of  the  Pharmaceuticar; 
Society : — 

^^  Fharmaceutical  Society  of  Great  Britain, . 
"17,  Bloomsbury  Square,   W.C. 

''August  1t\  1873... 
*'  The  President  of  the 

British  Pharmaceutical  Conference : 

"  My  dear  President, — I  have  been  requested  by  the  Council  of 
the  Pharmaceutical  Society  of  Great  Britain,  to  convey  to  you  the 
following  resolution,  passed  at  their  meeting  yesterday,  August 
the  6th  :— 

" '  That  in  the  event  of  the  members  of  the  British  Pharma- 
ceutical Conference  deciding  to  hold  their  meeting  next  year  in 
London,  the  Council  authorize  the  President  of  the  Pharma-- 
ceutical  Society  to  write  to  the  President  of  the  Conference, 
offering  the  use  of  the  Society's  rooms  for  the  purposes  of  the 
meeting,  and  the  Council  further  desire  to  add  that  they  will  ^ 
be  happy  to  afford  every  facility  for  promoting  the  success 
of  the  meeting.' 
"The  Vice-Phesident  seconded  the  resolution,  which  was  carried 
unanimously. 

"  And  I  assure  you,  Mr.  President,  that  not  only  will  the  Council 
of  the  Pharmaceutical  Society  bo  glad  to  welcome  the  Members  of 
the  British  Pharmaceutical  Conference,  should  they  determine  to 
meet  in  London  next  year  (1874),  but  also  that  every  member  of 
the  Pharmaceutical  Society,  and  every  pharmacist  in  London  and  the 
Metropolitan  Districts,  will  be  glad  to  welcome  and  entertain  their 
brethren  of  the  Conference. 

"  I  remain,  my  dear  President, 
*'  Yours  sincerely, 

"Thomas  Hyde  Hills, 
"  President  of  the  Pharmaceutical  Society 
of  Great  Britain.** 

The  Executive  Committee  have  considered  the  question  fully,  and 
they  recommend  that  the  Conference  should  meet  next  year  in 
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London,  the  exact  time  being  left  to  the  Committee  to  fix,  in  snch 
a   manner   as   may   least  interfere  with  the  arrangements  of  the 
Pharmaceutical  Society,  and  those  of  members  who  wish  to  attend 
the  meetings  of  the  British  Association. 
The  recommendation  was  agreed  to. 

The  following  letter  was  read : — 

"  Glasgow  Chemists  and  Druggists'  Association, 
"  Andersonian  University. 

"132,  London  Street,   Glasgow, 
"  September  9th,  1873. 
"  Prof.  Attfield, 

"Hon  Sec,  British  Pharm.  Conference, 

"  Sir, — I  am  instracted  by  the  Council  of  the  above  Association, 
to  express  the  hope  that  Glasgow  may  be  honoured  in  the  year  18"75 
by  the  presence  of  the  British  Pharmaceutical  Conference,  and  to 
promise  the  members  of  the  Conference  a  most  hearty  welcome. 
"  I  have  the  honour  to  be.  Sir, 

"  Yours  most  respectfully, 

"  Jos.  A.  Clarke, 
''Son.  Sec" 

THE  ELECTION  OF  OFFICERS. 

The  President  :  The  next  business  is  the  election  of  officers  for 
the  ensning  year. 

Professor  Attfield  :  The  Committee  suggest  the  following  list  of 
officers : — 

President. 
Thomas  B.  Groves,  F.C.S.,  Weymouth. 

Vice-Presidents  who  have  filled  the  office  of  President. 

H.  Deane,  F.L.S.,  London. 

Professor  Bentley,  F.L.S.,  M.B.C.S.,  London. 

D.  Hanbury,  F.R.S.,  F.L.S.,  London. 

W.  W.  Stoddart,  F.C.S.,  F.G.S.,  Bristol. 

H.  B.  Brady,  F.L.S.,  F.C.S.,  Newcastle-on-Tyne. 

Vice-Presidents. 

T.  H.  Hills,  F.C.S.,  London. 
J.  Williams,  F.C.S.,  London. 
R.  Reynolds,  F.C.S.,  Leeds. 
Chas.  H.  Savory,  London. 
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Treasurer. 
G.  F.   ScHACHT,  F.C.S.,  Clifton,  Bristol. 

General  Secretaries. 

Professor  Attfield,  Ph.D.,  F.C.S.,  17,  Bloomsbury  Square, 

London,  W.C. 

F.  Baden  Benger,  1,  Market  Place,  Manchester. 

Local   Secretartj. 
M.  Carteighe,  F.C.S.,  London. 

Editor  of  the   Year-Booh. 
{The  Editorship  is  at  present  vacant.) 

Editor  of  the  Transactions. 
Professor  Attfield. 

Other  Members  of  the  Executive  Committee.,  1873-74. 
F.  C.  Clayton,  Birmingham. 
C.  Ekin,  F.C.S.,  Bath. 
T.  Greenish,  F.C.S.,  London. 
W.  Martindale,  F.C.S.,  London. 
R.  Parkinson,  Ph.D.,  Bradford. 
F.  M.  EiMMiNGTON,  Bradford. 
L.  S  IE  bold,  Manchester. 
F.  Sutton,  F.C.S.,  Norwich. 
C.  Umnet,  F.C.S. ,  London. 

Auditors. 
M.  RoGERSON,  Bradford. 
A.  Allchin,  London. 

A  ballot  having  been  taken,  the  oflBcers  were  declared  to  be  duly 
elected. 

ELECTION  OF  MEMBERS. 

During  the  day,  the  following  gentlemen  were  elected  mcmbors  of 
the  Conference  r—Mr.  J.  M.  Cuthbert  (Bedford)  ;  Mr.  C.  Tucker 
(Bridport)  ;  Mr.  R.  Watkinson  (Bamford). 

VOTE  OF  THANKS  TO  THE  LOCAL  COMMITTEE. 

Mr.  SoHACHT :  It  has  been  more  than  once  my  pleasant  duty  to 
propose  a  resolution  thanking  the  Local  Committees  of  the  different 
towns  in  which  we  have  met,  for  their  successful  efforts  in  organ- 
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izing  the  annual  meetings.  It  is  evident  to  those  who  come  from  a 
distance,  that  the  success  of  these  meetings  depends  largely  upon 
the  energy  and  cordiality  with  which  the  Local  Committees  act.  On 
this  occasion  we  can  all  testify  to  the  brilliant  success  which  has  re- 
sulted from  the  efforts  of  the  Local  Committee  of  Bradford.  I 
beg  to  move  "  That  the  cordial  thanks  of  this  assembly  and  the 
non-resident  members  be  given  to  Mr.  Rimmington,  Dr.  Parkin- 
son, Mr.  Rogerson,  and  other  members  of  the  Local  Committee,  for 
their  most  successful  efforts  in  organizing  the  present  meeting." 

Professor  Attfield  :  It  is  with  the  greatest  pleasure  that  I  second 
the  resolution.  As  Secretary  of  the  Conference  I  have  of  necessity 
been  thrown  into  constant  communication  with  the  gentlemen 
named  in  the  resolution,  and  I  have  been  much  struck  by  the  care 
and  forethought  with  which  the  arrangements  for  the  meeting  have 
been  made  by  the  Local  Committee.  The  Local  Committee  had  con- 
siderable trouble  in  providing  rooms  for  the  Conference,  and  at 
length  succeeded  in  obtaining  those  in  which  we  have  assembled. 
In  short  nothing  has  been  omitted  which  could  contribute  to  our 
convenience  and  comfort.  Let  me  add  that  none  of  us  from  a 
distance  can  ever  forget  the  hospitality  we  have  received  in  Bradford 
on  all  sides. 

The  Peesident  :  Before  putting  the  resolution  I  should  wish  to 
add  my  personal  testimony  to  what  has  fallen  from  Mr.  Schacht 
and  Professor  Attfield.  The  task  of  the  Local  Committee  on  this 
occasion  has  been  unusually  difficult,  and  I  can  only  express  my 
personal  thanks  to  them  for  the  kindness  with  which  the  wants  of 
the  visitors  have  been  provided  for. 

The  resolution  having  been  put,  was  declared  carried,  amid  loud 
applause. 

Dr.  Parkinson  :  I  can  only  express  my  obligation  for  the  vote  of 
thanks  which  you  have  passed  for  the  little  the  Local  Committee 
have  done  in  the  matter,  although  I  may  say  that  that  little  has 
been  done  with  hearty  good  will.  I  was  one  of  those  who  were 
present  at  Newcastle  when  the  Conference  was  originated,  and  I 
have  attended  it  as  often  as  I  could  since  then.  Hence  my  interest 
in  it  and  the  interest  of  my  colleagues  was  and  is  great,  and  what 
we  have  done  has  been  done  con  amore. 

Mr.  Groves  (the  President-Elect) :  I  may  say  that  the  nomination 
of  the  officers  for  the  ensuing  year  took  place  in  my  absence,  and 
that  I  was  never  more  surprised  than  when  I  entered  the  room  this 
morning  to  find  that  I  had  been  nominated  as  President  for  the 
ensuing  year.     I  should  not  have  felt  astonished  at  receiving  a  step 
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in  promotion,  bat  this  highest  honour  is  one  altogether  unmerited. 
I  do  not  know  what  to  say  on  the  occasion  except  that  I  will  not 
show  the  white  feather,  and  that  I  will  endeavour  to  discharge  the 
duties  you  have  imposed  on  me  to  the  best  of  my  power. 

I  have  to  propose  a  vote  of  thanks  to  the  president  and  com- 
mittee of  the  Church  Institute,  of  Bradford,  for  their  kindness  in 
lending  us  this  handsome  room  in  which  to  hold  the  Conference. 

Mr.  Benger  :  I  beg  to  second  the  vote,  and  I  only  regret  that  we 
were  not  sufficiently  numerous  to  quite  fill  the  room. 

The  vote  was  agreed  to. 

THE  RETIRING  PRESIDENT. 

Dr.  Edwards  :  I  beg  to  propose  that  the  thanks  of  the  Con- 
ference be  given  to  Mr.  Brady  for  the  excellent  manner  in  which  he 
has  conducted  this  meeting.  To  a  large  extent  Mr.  Brady  has  been 
the  backbone  of  the  Conference  since  its  establishment,  notwith- 
standing his  numerous  other  scientific  researches  and  business 
engagements. 

Mr.  Bell  (Bradford)  seconded  the  vote. 

Mr.  ScHACHT  :  I  shall  not  offend  your  taste  by  putting  this  vote 
to  the  meeting,  because  I  am  sure  that  it  will  be  carried  by  accla- 
mation. 

The  vote  was  declared  carried  amid  loud  applause. 

The  President  briefly  expressed  his  thanks  for  the  cordial 
manner  in  which  the  vote  had  been  agreed  to. 

THE    SECRETARIES. 

The  President  :  I  beg,  gentlemen,  that  you  will  not  separate 
without  allowing  me  to  propose  a  vote  of  thanks  to  the  Secretaries 
who  have  so  ably  discharged  their  multitudinous  and  laborious 
duties. 

This  vote  was  also  heartily  agreed  to. 

Professor  Attfekld:  I  thank  you  for  the  manner  in  which  you 
have  recognized  my  services.  So  long  as  there  is  good  work  to  be 
done,  and  I  can  do  it,  I  shall  gladly  continue  to  occupy  my  present 
position. 

Mr.  Benqer  also  replied. 

The  Conference  then  terminated. 
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MR.    BEASLEY'S    WORKS. 

The    Druggist's    General   Receipt    Book : 

Comprising  a  Copious  Veterinary  Formulary  and  Table  of  Veterinary 
Materia  Medica ;  Patent  and  Proprietary  Medicines,  Druggists'  Nostrums, 
&c.  ;  Perfumery,  Skin  Cosmetics,  Hair  Cosmetics,  and  Teeth  Cosmetics ; 
Beverages,  Dietetic  Articles  and  Condiments ;  Trade  Chemicals,  Miscel- 
laneous Preparations  and  Compounds  used  in  the  Arts,  &c.  ;  with  useful 
Memoranda  and  Tables.     Seventh  Edition.     18mo,  6s. 

The    Pocket    Formulary 

And  Synopsis  of  the  British  and  Foreign  Pharmacopoeias;  Comprising 
Standard  and  Approved  Formulae  for  the  Preparations  and  Compounds 
employed  in  Medical  Piractice.  By  Henky  Beasley.  Ninth  Edition. 
18mo,  6s. 

The   Book    of    Prescriptions : 

Containing  3000  Prescriptions  collected   from  the  Practice  of  the  most 

eminent  Physicians  and  Surgeons,  English  and  Foreign.     Fourth  Edition, 

18mo,  6s. 

"  Mr.  Beaaley's  '  Pocket  Formulary,'  *  Druggist's  Receipt  Book,'  and  *  Book  of  Prescrip- 
tions,' form  a  compact  library  of  reference  admirably  suited  for  the  dispensing  desk." — 
Chemist  and  Druggist. 


Cooley's  Cyclopaedia  of  Practical  Re- 
ceipts, Processes,  and  Collateral  Information  in  the  Arts,  Manufactures, 
Professions,  and  Trades  :  Including  Pharmacy  and  Domestic  Economy  and 
Hygiene.  Designed  as  a  Comprehensive  Supplement  to  the  Pharmacopoeias 
and  General  Book  of  Keference  for  the  Manufacturer,  Tradesman,  Amateur, 
and  Heads  of  Families.  Edited  by  Professor  Tuson,  F.C.S.,  with  the 
assistance  of  a  large  staff  of  eminent  scientific  contributors.  Fifth  Edition. 
With  Engravings,  8vo,  28s. 

Handbook   of    Chemical    Technology. 

By  EuDOLF  Wagner,  Ph.D.,  Professor  of  Chemical  Technology  at  the 
University  of  Wurtzburg.  Translated  and  Edited  from  the  Eighth  German 
Edition,  with  extensive  Additions,  by  William  Crookes,  F.E.S.  With 
336  Engravings,  8vo,  25s. 
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Exhibiting  at  one  view  the  Symptoms,  Treatment,  and  Mode  of  Detecting 
the  Various  Poisons — Mineral,  Vegetable,  and  Animal.  To  which  are 
added  concise  Directions  for  the  Treatment  of  Suspended  Animation.  By 
William  Stowe,  M.E.C.S.E.  Thirteenth  Edition.  On  sheet,  2s.  ;  mounted 
on  linen  with  roller,  5s. 


J.  &  A.   CHURCHILL,  NEW  BURLINGTON   STREET. 


ADVERTI8KMENTS.  593 


Text  Books  for   Pharmaceutical  Students. 
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Third  Edition,  with  1188  Wood  Engravings,  crown  8vo,  lis. 

BERNAYS'  NOTES  FOR  STUDENTS  IN  CHEMISTRY. 

Fifth  Edition,  fcap.  Svo,  3s.  M. 

BLOXAM'S  CHEMISTRY :    INORGANIC  AND  ORGANIC. 

Second  Edition,  with  295  engravings,  Svo,  16s. 

BLOXAM'S  LABORATORY  TEACHING. 

Second  Edition,  with  89  Engravings,  crown  8v-o,  5s.  M. 

BO^WMAN'S  PRACTICAL  CHEMISTRY. 

Sixth  Edition,  with  98  Engravings,  fcap.  Svo,  6s.  M. 

FO^WNES'  MANUAL  OF  CHEMISTRY. 

Eleventh  Edition,  with  Wood  Engravings  and  Coloured  Plate  of  Spectra, 
crown  Svo,  15s. 

FRESENIUS'  ANALYSIS. 

Quantitative.     Sixth  (reprint  of  the  4th)  Edition,  with  186  Engravings, 
Svo,  18s. 

Qualitative.    Eiglith  Edition,  with  Engravings,  and  Coloured  Plate  of 
Spectra,  Svo,  12s.  ^d. 

GALLO^VAY'S  FIRST  STEP  IN  CHEMISTRY. 

Fourth  Edition,  with  Engravings,  fcap.  Svo,  6s.  6rf. 

KEY,  Containing  Answers  to  the  Exercises  in  above  work.    Fcap.  Svo,  2s,  6d. 

GALLO^WAY'S  QUALITATIVE  ANALYSIS. 

Fifth  Edition,  with  Engravings,  post  Svo,  8s.  Qd. 

K  AY-SHUTTLEWORTH'S  FIRST  PRINCIPLES  OF  MODERN 

CHEMISTKY.     Second  Edition,  crown  Svo,  4s.  6d. 

lescher's  elements  of  pharmacy. 

Fourth  Edition,  royal  Svo,  7s.  6d. 

MAYNE'S  MEDICAL  VOCABULARY. 

Third  Edition,  12mo,  S».  6d. 

PEREIRA'S  SELECTA  E  PR..ESCRIPTIS. 

Sixteenth  Edition,  24mo,  5». 

PROCTOR'S  PRACTICAL  PHARMACY.     .     .         «       .„ 

With  numerous  Engravings  and  fac  simile  Prescriptions,  Svo,  12s. 

ROYLE'S  MANUAL  OF  MATERIA  MEDICA. 
Fifth  Edition,  with  Engravings,  fcap.  Svo,  12s.  6d. 

SMITH'S  PHARMACEUTICAL  GUIDE  TO  THE  FIRST  AND 
SECOND  EXAMINATIONS.     Crown  Svo.     Second  Edition  nearly  ready. 

STEGGALL'S  FIRST  LINES  FOR  CHEMISTS  AND  DRUG- 
GISTS PREPAllING  FOlt  EXAMINATION  AT  THE  PHARMACEU- 
TICAL SOCIETY.     Third  Edition,  ISmo,  3s.  6rf. 

SUTTON'S  HANDBOOK  OF  VOLUMETRIC  ANALYSIS. 

Second  Edition,  with  Engravings,  Svo,  12s. 

VALENTIN'S  INTRODUCTION  TO  INORGANIC  CHEMIS- 
TRY.    With  82  Engravings,  Svo,  6s.  6(/. 

VALENTIN'S  "  UALITATIVE  CHEMICAL  ANALYSIS. 
With  19  Engravings,  Svo,  7«.  G</.  * 

WITTSTEIN'S  PRACTICAL  PHARMACEUTICAL  CHEMIS- 
TRY.    IBnio.  C». 
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BY  DR.  BARR  MEADOWS; 

Physician  Nittional  Institution  for  Diseases  of  the  Skin,  Gray's  Inn  Road  and  Mitre 

Street,  London;  &c.,  &c. 

Sixth  Edition,  cloth,  price  2s.  6d. 

BRXJFTIOJSrS; 

Their  real  Nature  and  rational  Treatment,  with  remarks  on  the 
abuse  of  Specifics. 


BAILLIERE  &  CO.,  20,  KING  WILLIAM  STEEET,  STRAND. 

Dr.    LIONEL    BEALE'S    ^VORKS. 

1.  Protoplasm;    or,  Matter    and  Life.    I.  Dissentient.    II.  Demon- 

strative.    III.  Speculative.     3rd  Edition,  10s.  6d.     J.  &  A.  Churchill. 

[Ready. 

2.  Disease  Germs,  and  on  the  Treatment  of  the  Feverish  State. 

12s.  6^^.     J.  &  A.  Churchill.  [Ready. 

3.  Kidney   Diseases,   Urinary   Deposits,    and   Calculous   Dis- 

orders.   25s.     J.  &  A.  Churchill. 

4.  How  to  Work  with  the  Microscope.    Eighth  Thousand.  Numerous 

Plates.     21s.     Harrison,  Pall  Mall. 

5.  The  Mystery  of  Life.    3s.  6d.    J.  &  A.  ChurchiU. 

6.  Life  Theories  and  Religious  Thought.    5s.  Gd.    J.  &  A.  ChurchilL 

7.  Introduction  to  Medicine  and  Physiology :  Bioplasm.   Plates, 

6s.  6^.     J.  &  A.  ChurchilL 

Noio  ready,  Fifth  Edition,  Revised  and  Enlarged,  fca/p.  8uo,  4s.  Qd. 

Jmwdvi^^i  Bigestitxt): ;  its  ©auses  and  Treatment. 

By  A.  LEAIIED,  M.D., 
Senior  Physician  to  the  Great  Northern  Hospital  and  Physician  to  St.  Mark's  Hospital. 

*'  It  now  constitutes  about  the  best  work  on  the  subject." — The  Lancet. 

J.  &  A.  CHURCHILL,  New  Burlmgton  Street;  C.  GRIFFIN  &  Co.,  Stationer's 

Hall  Court ;  and  all  Booksellers. 

Second  Edition,  crown  8vo,  4s.  6d. 

^ott^  on  a^tftma :  it^  Mature,  Jformg,  Sc  Creatment 

By  JOHN  C.  THOROWGOOD,  M.D.,  M.R.C.P.  Lond., 

Physician  to  Victoria  Park  Hospital  for  Diseases  of  the  Chest ; 

Physician  to  the  West  London  Hospital ;  and  Lecturer 

on  Materia  Medica  at  Middlesex  Hospital. 

J.    &    A.    CHURCHILL,    New    Burlington    Street,    London. 

Lately  Published,  8vo,  cloth,  2s.  6d. 

ANALYTICAL   TABLES   FOR   STUDENTS   OF 
PRACTICAL  CHEMISTRY. 

By  J.  CAMPBELL  BROWN,  D.Sc.  (Lond.),  F.C.S.,  etc. 


London  :    CHURCHILL.  Liverpool  :    A.     HOLDEN. 

Seventh  Edition,  Qvo,  cloth,  2W-  934,  price  18s. 

NELIGANS    MEDICINES: 

Their  USES  and  Mode  of  ADMINISTRATION,  including  a  complete  Conspectus  of  the 

British  Pharmacopoeia,  an  Account  of  New  Remedies,  and  an  Appendix  of  Formulae. 

By  Dr.  RAW^DON  MACISrAMARA, 

Professor  of  Materia  Medica,  Eoyal  College  of  Surgeons,  Ireland. 

Dublin :  Fannin  &  Co.,  Grafton  Street.     Edinburgh :  Maclachlan  &  Stewaet. 

London;  Longmaits,  Gkeen  &  Co.,  Paternoster  Row.    And  of  aU  Medical  Booksellers. 


ADVEKTISEMENTS.  595 


STAMMERING. 


QTAMMERING,  Lisping,  Falsetto,  recent  or  of  long  standing, 
*^  due  to  Nervousness,  or  any  other  cause,  irrespective  of  age  or  sex  {without 
any  Mechanical  Appliances),  are  permanently  CUEED  by  Dr.  ALTSCHUL, 
Prof essor  of  Vocal  Pliysiology.    Eational,  rapid  method.    Confidence  guaranteed. 

Note. — No  fee  for  an  Interview  attlie  pupiVs  or  at  Dr.  AltschuVs, 
9,  Old  Bond  Street j  London,  W. 


PUBLIC  SPEAKING,  EXTEMPORANEOUS  ORATORY, 
READINGS,  &c. 

THE  VOICE  ATTUNED  AND  STKENGTHENED. 

Candidates  for  the  Church,  Parliament,  the  Bar,  or  the  Stage,  as 
well  as  the  Lecture-room,  are  daily  and  most  successfully  Prepared. 

LONG  EXPEKIENCE.     Highest  references  to  late   and    present    pupils, 
viz.,  famous  Lecturers,  pubUc  Professors,  Preachers,  Actors,  &c. 

NOTE. — Has  no  rival  in  this  country  in  the  Cure  of  Stammering. 


Dr.  ALTSCHUL,  Professor  of  Elocution,  9,  Old  Bond  Street,  London,  W. 

WORKS  ON  THE  HEART  AND   LUNGS. 
By    Dr.    Dobell, 

Senior  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

Affections  of  the  Heart  and  its  Neighbourhood.    Cases,  Aphorisms, 

and  Commentaries.    8vo,  cloth,  price  68.  6d.,  Illustrated. 

London:  H.  K.  Lbwis,  136,  Gower  Street. 

On  "Winter  Cough  (Catarrh,  Bronchitis,  Emphysema,  Asthma).  New 

and  Enlarged  P^dition,  with  Coloured  I'lates,  i)rico  8s.  Gel. 

Consumption,  On  the  True  First  Stage  of;  its  Nature,  Diagnosis,  and 

Treatment  by  Diet,  Climate,  Medicine,  Pancreatic  Emulsion,  Cod  Liver  Oil,  &c.    Price 
38.  (id.,  cloth. 

On  Tuberculosis;  its  Nature,  Cause,  and  Treatment.    Crown  8vo, 

cloth,  38,  Ccl.     Second  Edition. 

London :  J.  &  A.  Chubchili,,  New  Burlington  Street. 

COLLINS'    ADVANCED    SCIENCE    vSERIES. 


ANIMAL     PHYSIOLOGY 

THE  STRUCTURE  AND  FUNCTIONS  OF  THE  HUMAN  BODY. 

By  JOHN  CLELAND,  M.D.,  F.R.S., 

Professor  of  Anatomy  andrUytiiolo'jy  iu  i^uccn'a  Collejc,  CiaUcay. 
Post  8vo,   325  pp.|  -with  168  Illustrations,   prlco  2s.  6d. 


LONDON  A  GLASGOW:  WM.  COLLINS,  SONS  &  CO. 
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SUITED   TO   THE   NEWLY-REVISED    SYLLABUS. 

FIRST  PRINCIPLES  OF  HUMAN  PHYSIOLOGY, 

And  a  few  applications  of  them  ;  with  suggestions  for  practical  work.    For  first  stage, 
Science  and  Art  Department  Examinations,  and  for  general  use. 

By  W.  T.  FILTER,  Certificated  Science  Teacher, 
Carefully  revised  by  accredited   authorities.    Illustrated.     Second    Edition,   with 
Examination  questions,  price  Is.,  post  free. 


London:  John  Kempster  &  Co.,  9,  and  10,  St.  Bride's  Avenue,  Fleet  Street,  E.G., 
and  all  Booksellers. 

LIVERPOOL,    96,    CANNING    STREET. 
MR.   JOHN   B.    G.   JONES 

Prepares  Chemists  for  the  MINOR  EXAMINATION  in  a  Short  Course  of 
Lessons.    One  single  fee  is  charged,  on  payment  of  which  the  Student  receives 
instruction  till  he  passes,  which  would  ordinarily  be  within  three  months. 
Gentlemen  Boarded  at  moderate  fees. 

THE  ANALYTICAL  SANITARY  INSTITUTION, 

2,  ADELPHI  TERRACE,  STRAND,  W.C. 

DiEBCTOB :  DR.  ARTHUR  HILL  HASSALL.    Editor  of  «  Food,  Water,  and  Air." 

For  the  Analysis  and  Microscopical  Examinations  of  Food,  Watbb,  and  Aib. 

Instructions  in  Chemical  Analysis  given  to  Medical  Officers  of  Health  and  Food  Analysts 
under  the  recent  Adulteration  Acts, 

Thirty-three  per  cent,  off  Printed  List  of  Fees 

for  Analysis  is  allo\ved  to  Chemists 

and  Druggists  by 

^R.    j^HA^.    J4eI^CH,    l^.j^.^., 

Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital;  Superinte^iding  Gas 

Examiner  to  the  Corporation  of  the 

City  of  London,  ^c. 

CITY  LABORATORT-8,  SAYAGE  GARDENS.  E.G. 


Consultations   by  Appointment. 

INVESTIGATIONS    FOR    PATENTS,    Etc.,    CARRIED    OUT. 

"List  of  Fees  sent  on  application. 
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TRADE  MARK. 


LYNCH'S 

IMPROVED 

FEEDING  BOTTLES. 


ROYAL    LETTERS    PATENT. 


No.  2458. 
16th  July,  1873. 


THE 

SIMPLEST, 

SAFEST, 


CHEAPEST 

FEEDING    BOTTLES    EVER     PEODUCED. 


LYNCH  &  CO.  beg  to  call  tho  attention  of  tho  trade  to  their  "PATENT  IMPROVED 
FEEDING  BOTTLES,"  illuHtrated  above. 

After  lengthened  experiment  they  have  secured,  by  the  adoption  of  the  Batonbt  Cxtch, 
absolute  safety  in  fastening,  perfect  freedom  from  leakage,  thorough  cleanliness,  and  tho  means  of 
instantly  attaching  or  removing  the  Caji,  thereby  obviating  tho  defects  existing  in  the  various 
kinds  hitlicrto  in  use. 

L,  &  CO.  trust  that  tho  advantages  accompanying  tho  use  of  these  bottles  will  recommend 
them  to  their  friends  and  the  Itrudo  in  general,  and  in  order  to  facilitate  their  sale,  have 
arranged  for  their  production  at  prices  which  place  them  within  the  reach  of  all  classes. 

Directions  for  Attaching  or  Removing  the  Cap.— Place  tho  Cap  so  that  grooves 
meet  the  projections  on  tho  neck  of  bottle,  push  downwards,  and  turn  round  to  right  with 
a  screwing  motion,  tho  Cap  will  then  be  securely  fastened.  To  remove  Cap,  reverse  tho 
motion.  

PRICES    ON    APPLICATION. 

Catalogue  forwarded  PohI  Free  on  receipt  of  application,  accompanied  by  Bnnn«$a  Card, 

SHOW  ROOM-FIRST  FLOOR. 


LYNCH    Sz.    CO., 

and  Export  Druggists'  Suniriesnien  and  Surgical  Instrument  Uakers, 

171a,  ALDEKhlGATE  SIllKKT,  LONDON,  iO.(^. 

PliEASE  OJJSJiJRVE  TRADE  MARK. 
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NORTH  LONDON  SCHOOL  OF  CHEMISTRY,  PHARMACY,  &o. 

ESTABLISHED    TW^ELVE    YEARS. 

CONDUCTED  BY 
R.  J.  0.  BRAITHWAITE,  for  Thirteen  Years  Principal  Listruclor  in  the  Laboratories  of 


M 


the  Pharmaceutical  Society  of  Great  Britain,  and  Demonstrator  of  Practical  Pharmacy, 
Pharmaceutical  Latin,  &c. 

The  Session  1873-1S74  commenced  on  the  1st  of  October,  when 
.  The  Laboratory  was  opened  for  Instruction  in  Practical  Chemistry  as  applied  to 
Pharmacy,  Medicine,  Analysis,  &c.    Terms  moderate. 

The  Classes  for  Chemistry,  Materia  Medica,  Botany,  and  Latin  meet  as 
usual  at  8  p.m. 

Fee  to  either  Class  Half-a-Guinea  per  Month.  Pwpils  desirous  of  doing  so  can  attend  until 
qualified  for  one  inclusive  Fee. 

The  Botanical  G-arden  affords  every  facility  to  Students  desirous  of  acquiring  a 
Practical  Knowledge  of  Botany.  During  the  Season  Botanical  ExcuasroNS  are  made  every 
Satuedat  at  10  a.m. 

As  each  Pupil  works  independently  he  can  enter  at  any  period  to  either  Classes  or 
Laboratory.    All  Fees  must  he  paid  in  advance. 

Private  Tuition  for  the  Preliminary,  Modified,  Minor,  and  Major  Examinations,  &c. 

Applications  should  le  accompanied  with  a  Stamped  Envelope  addressed  to  54,  KENTISH 
TOWN  ROAD,   N.W. 

A  few  Pupils  received  to  Board  in  the  house. 

Mr.  NATHANIEL  JACOBSON, 

TRANSFER     AGENT     AND     VALUER, 

WALBROOK   CHAMBERS,   No.  38,   WALBROOK, 

Near  the  Mansion  House,  London. 

Having  been  favoured  with  the  Confidence  and  Support  of  many  kind  and 
influential  friends  for  thirty  years  past,  and  being  assisted  by  a  gentleman 
experienced  in  Sales  and  Valuations,  the  requirements  of  Vendors  and 
Purchasers  will  be  carefully  and  promptly  fulfilled,  and  all  Business  matters 
facilitated  and  equitably  arranged. 

PKAGTICAL  CHEMISTEY  LABOEATOEY,  60,  Gower  Street,  Bedford 
Square,  W.C.  Mr.  HENEY  MATTHEWS,  F.C.S.,  is  prepared  to  give 
Instruction  in  all  Branches  of  Practical  Chemistry,  particularly  in  its  appli- 
cation to  Medicine,  Agriculture,  and  Commerce. 

The  Laboratory  is  open  daily,  except  Saturday,  from  Ten  to  Five  o'clock ;  on 
Saturday,  from  Ten  to  One  o'clock ;  and  from  October  to  March,  on  Monday 
and  Friday  Evenings,  from  Six  to  Nine  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  Analyses  of  every  description. 
For  particulars  and  Prospectuses  apply  to  Mr,  Henry  Matthews,  at  the 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

THE  PHARMACEUTICAL  EXAMINATIONS. 


THE  MINOR  AND  MODIFIED. 
/^  ENTLEMEN  studying  for  the  above  under  my  Practical  Postal  System,  may 
VJT  derive  nearly  the  same  advantage  as  from  the  best  private  tuition,  and  qualify 
themselves  at  a  fixed  and  moderate  fee,  with  rapidity,  success,  and  economy.  For 
particulars  enclose  a  Stamped  Envelope,  addressed  Mr.  H.  Judd,  12,  Tonsley  HiU, 
Wandsworth,  S.W. 

THE    PRELIMINARY. 

AGEADUATE  (B.A.,  LL.B.,  late  scholar  and  prizeman  of  his  College),  prepares 
Candidates  through  the  post,  on  an  entirely  new  system,  which  renders  failure 
almost  impossible. 

Terms  very  moderate.    Early   application   is    requested.    Enclose   a    Stamped 
Envelope  addressed  to  B.A.,  12,  Tonsley  Hill,  Wandsworth,  S.W. 
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MEDICAL  AND  CHEMICAL  DEBT  RECOVERY  OFFICES. 

•     MR.  W.  T.  PEACOCK. 

AGENT,  GOLLEGTOB,  AND  AGGOUNTANT, 
13a,  Great  George  Street,  ^Westminster,  S.W., 

Begs  to  intimate  that  lie  continues  to  devote  his  personal  and  careful  attention 
to  the  EECOVEEY  OF  DEBTS. 

CHEMISTS  and  DRUGGISTS,  in  TOA^  or  COUNTRY,  by  availing  them- 
selves of  Mr.  Peacock's  services,  will  ensure  an  economical,  prompt,  and  efficient 
mode  of  recovering  their  outstanding  accounts. 

Terms  and  References  on  application,  or  sent  Post  Free. 

32,  LuDGATE  Hill,  London. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  address  on  matters  of  Sale,  Purchasb,  and  VALtrATiON". 

The  Easiness  conducted  by  Messrs.  Oebidge  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  ;advertising  columns  of  the  Pharmaceutical  Jouhkal  since  the  year  1846, 
and  is  well  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  fi-om  extensive 
experience,  and  are  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment, 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  facilitate  their  object  by  describing  clearly  tlie  class  of  connection 
they  wish  to  obtain. 

N.B. — No  charge  to  Purchasers. 

THE  SOUTH  COAST  MEDICAL  TRANSFER  AGENCY, 

No.  10,  Prince  Albert  Street,  Brighton, 

MR.     ARTHUR     F.     AKEHTJRST,     M.P.S., 

CHEMISTS'  VALUER  AND  TRANSFER  AGENT. 

Mr.  Akehurst  being  well  known  to  the  leading  Firms  in  the  Trade,  both 
Wholesale  and  Retail,  can,  with  confidence,  solicit  a  continuance  of  the  patron- 
age with  which  he  has  so  liberally  been  favoured,  during  the  years  which  he  has 
been  associated  with  the  Pharmaceutical  Society,  and  the  Trade  generally,  on 
matters  of  Sale,  Purchase,  and  Valuation,  in  all  parts  of  England. 

Mr.  Akehurst  constantly  having  fresh  genuine  Businesses  for  Transfer,  incom- 
ings from  £200  to  £1000,  will  forward  particulars  of  same,  to  hond-fide  applicants. 

N.B. — Businesses  registered  free,  and  no  charge  made  to  Purchasers. 

GEOLOGY  AND   MICROSCOPY. 

THOMAS    D.    RUSSELL 

Has  for  6ale,  Collections  of  British  Recent  Shells,  Fossils,  Rock  Specimens, 
Crustacea,  Echiuodermata,  Sec,  from  One  to  Five  Guineas  and  upwards. 
Microscopic   Preparations  from  all  departments  of  the  Animal,  Vegetable,  and 
Mineral  Kingdoms. 

Manufacturer   of    Naturalists'    Glass-Capped    Boxes. 


THOMAS  D.  RUSSELL, 
48,    Essex   Street.    Strand,    London,    \V.O. 

Catalogues  Pott  Free. 
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XMAS.    ACCOUNTS. 

■jlTERRITT  &  HATCHER  send,  post  free,  on  application,  a  variety  of  Samples 
JLV-L  and  prices  of  MEDICAL  BILL  FORMS,  by  which  a  great  saving  of  time  iu 
making  out  accounts  is  effected. 


Mebeitt  &  Hatcher,  Printers,  2  Grocers'  Hall  Coui-t,  Poultry,  London,  E.G. 

J.    B.    DANCER, 

43,    CROSS-STREET,    MANCHESTER. 

Thirty-five  years'  practical  experience  in  the  Manufacture  of  Microscopes  for  the 
Medical  Profession. 


STUDENTS'  MICROSCOPES,  from  70s,  to  105s, 

OBJECTIVES,  with,  standard  screws,  on  hand  of  every  description,  from  4  inch,  4  and  2 
inch,  3  inch,  3  and  U  inch,  2  inch,  2  and  1  inch,  1  inch,  ^  inch,  y^jths,  itli,  Jth,  Jth,  and  yVtli, 
of  splendid  performance,  and  at  very  moderate  prices.  J  inch,  of  40"  angular  aperture,  as 
recommended  by  Dr.  Caepeniee,  can  be  used  for  opaque  objects.  Price,  in  box,  358.  Lists, 
one  stamp, 

SPECTROSCOPES  and  INSTRUMENTS  of  every  description 
Made  and  Repaired. 

A  LARGE  COLLECTION  OF  MICROSCOPIC  OBJECTS. 

Optician,  by  Appointment  to  II.E..H.  the  Prince  of  Wales,  Instrument  Maker  to  the  Govern- 
ment, to  the  Royal  Institution  of  Great  Britain,  the  Royal  College  of  Chemistiy, 
Oxford  University,  &c.,  &c. 

Originator  of  Micro-Photography. 

ASTRONOMICAL  OBJECT-GLASSES  of  the  finest  quality,  in 

Cells,  or  Mounted  if  required. 

PRIZE  MEDAL,  1862. 

J.    SWIFT^ 

(FOUR    GOLD    MEDALS    AWARDED. 


SWIFT'S  NEW  PATHOLOGICAL  STUDENTS'  miCROSCOPE, 

With  C  Eye  Piece,  one-fifth  inch  Objective,  iu  Cabinet  £3  I7s.: 
or  with  one  inch  in  addition,  £4  13s.  The  above  Microscope 
with  Axle  Motion  and  Crank  Arm  to  Mirror,  extra  12s. 

By  Appointment  to  the 

London  University  Hospital,  Hoyal  Veterinary  College, 

and  Her  Majesty's  Government,  Bengal; 

ALSO   MAKEK  TO   THE 

Scientiflc  Department  of  the  French,   Prussian,  and 

American  Governments. 

Illustrated  Catalogue  of  Microscopes  and  Accessories  for  Stamp. 


i^Hfe^^s^' 


43,  UNIVERSITY    STREET, 
TOTTENHAM    COUBT    ROAD,    LONDON,    W-C, 
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GOLD  MEDALS— LONDON"  &  PARIS,  1851,  1862,  1867. 


ROSS    &    CO., 

7,  WIGMOEE  ST.,  CAVENDISH  SQUARE,  LONDON,  W. 

ROSS'S  MICROSCOPES  are  universally  acknowledged  the  most  perfect 
in  construction   and  finish.     (See  Drs.   Carpenter  and  Hogg  **  On  the 
Microscope.") 
ROSS'S  new  series  of  "  PATENT  "  OBJECTIVES  are  most  remarkable 
for  their  penetrating  power  and  brilliancy  of  definition. 

For  prices,  ^c,  of  Microsaype  Stands,  Objectives,  and  Apparatus,  see 
Catalogue,  post  free  on  application. 

MURRAY   &   HEATH, 

Optical  and  Philosophical  Instrument  Makers  to  Her  Majesty  am>d  the 
Government  Departments, 

69,  JERMYN  STREET,  LONDON,  S.W., 

Beg  to  invite  attention  to  their  Specialities  in  MICROSCOPES,  MICEOSCOPE 

LAMPS,   OPHTHALMOSCOPES,   SETS  of   TKIAL   GLASSES,   CLINICAL 

THEEMOMETEES,  and  other  MEDICAL  APPARATUS. 


New  Optical  Catalogue  free  upon  application^  or  forwarded  for  four  stamps. 


LONDON, 


INTERNATIONAL    EXHIBITION    AWARDS. 

LONDON,  VIENNA,  PARIS, 


1851. 


1862. 


1873. 


1865. 


OPTICIAN, 


iManufarturei-  of  all  Sinlisf  of  ^ncntiflr  Jn^trumente. 


SPECIALITIES: 

Microscopes  and  appliances  ; 

Microscope  Object  Glasses,  dry  and  immersion  ; 

Microscopic  Objects  in  great  variety; 

Ophtlialmoscopes,  Laryngoscopes ; 

Medico,  Electro,  Magneto,  and   Galvanic   Apparatus  of  all 

descriptions; 
Urinometers,  Lactometers; 

Clinical  and  all  kinds  of  Chemical  Thermometers  ;&c.,&c.,&c. 
For  DESCRIPTIVE  ILLUSTRATED  CATALOGUE,  sdit  fitc,  apply  to 
88,   NEW   BOND   STREET,   LONDON,   W. 
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GEO.   CURLING  &   CO., 

AND 

17,  ST.  MARY  AXE,  LONDON, 

Execute  witli  the  utmost  promptitude,  orders  confided  to  their  care  from 

India,   China,   Australia,   the  Colonies,   and 
all  parts  of  the  world. 


DRUaS  <fe  CHEMIC^LSi 

CHEMICALS  OF  RECENT  DISCOVERY  AND  PHOTOGRAPHIC  CHEMICALS, 

EFFERVESCENT  CITRATE  of  MAGNESIA, 

God  Liver  Oil  and  Castor  Oil  in  Bottles, 

Capsxiles  of  Copaiba,  Castor  Oil,  Cubebs,  and  Cod  Liver  Oil, 

LOZENGES,    CONFECTIONERY,    PERFUMERY, 

MEDICAL    GLASS, 

ENEMAS,  SURGICAL  INSTRUMENTS,  TRUSSES, 

AND   ALL  ARTICLES   REQUIRED   BY 


Price  Currents  forwarded  regularly. 
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SULPHINE 


Sole  Manufacturers 
MESSRS.  WILLIAM    BAILEY  h  SON, 

HORSELEY  FIELDS  CHEMICAL  WORKS,  WOLVERHAMPTON, 

AND  AT  2  AND  3,  ABCHURCH  YARD,  GANNON  STREET,  LONDON,  E.G. 


SULPHINE  is  the  most  important  discovery  in  medicine  that  has  been  made 
for  many  years.  It  is  a  clear  and  colourless  liquid  possessing  very  remarkable 
therapeutical  properties. 

SULPHINE  strikes  at  the  root  of  numerous  diseases,  by  destroying  the  germs 
which  enter  the  system  along  with  the  food  we  eat,  the  beverages  we  drink,  and 
the  air  we  breathe. 

SULPHINE  purifies  the  blood  from  these  sources  of  disease,  by  destroying 
the  germs,  or  animated  cells,  which  are  carried  by  the  circulation  to  every  part 
of  the  system,  and  which  propagate  with  amazing  rapidity :  it  renders  all  the 
secretions  healthy. 

SULPHINE  also  stops  fermentation  and  prevents  putrefaction :  it  is  a  power- 
ful disinfectant,  and  arrests  the  progress  of  all  epidemics  and  contagious  dis- 
orders. It  is  antagonistic  to  cholera,  typhus,  measles,  scarlet  fever,  small-pox, 
and  all  Zymotic  diseases. 

SULPHINE,  by  regulating  the  fermentation  of  the  food  in  the  digestive 
organs,  is  an  immediate  cure  for  flatulence  and  indigestion.  It  is  a  specific  for 
chronic  dyspepsia,  and  strikes  at  the  root  of  all  those  evils  which  follow  in  its 
train — headache,  heartburn,  nausea,  constipation,  debility,  etc.  By  this  action 
it  allows  time  for  the  food  to  become  properly  dissolved  by  the  gastric  juice. 
Price  Is.  and  2s.  per  Bottle. 

Extract  from  Letter  of  M.  Thomas  Sutton,  B.A.,  Cantab. — •'  It  gives  me  much 
pleasure  to  be  able  to  testify  to  the  merits  of  Sulphine  as  a  cure  for  indigestion. 
I  had  been  for  three  years  a  martyr  to  that  complaint." 

From  Frdre  Arkouldt,  of  Kedon,  France.  — "  Your  Sulphine  has,  after  a  few 
days,  freed  me  from  all  painful  sensations,  and  I  certainly  regained  my  strength 
as  by  enchantment." 

Numerous  other  Testimonials  on  application. 

*/   "INDIGESTION  CURED  BY  SULPHINE." 

Price  2rf.,  by  post  3rf.    W.  Parke,  High  Street,  Wolverhampton. 

BAILEY'S    CONCENTRATED    FLUID    MAGNESIA, 

Prepared  with  great  care,  and  strongly  recommended  by  the  Faculty  for  removing 
Bile,  Acidities,  and  Indigestion,  restoring  Appetite,  preserving  a  regular  action 
of  the  bowels,  and  dissolving  uric  acid  in  Gravel  and  Gout;  also  as  an  easy 
remedy  for  Sea  Sickness,  and  for  all  the  febrile  affections  incident  to  childliood 
it  is  invaluable  ;  moreover  it  is  especially  valuable  as  a  spocifio  for  Heartbnm 
and  Spasm.  On  the  value  of  Magnesia  as  a  remedial  agent  it  is  unnecessary  to 
enlarge  ;  but  this  Fluid  Preparation  is  the  most  valued  by  the  profession,  as  it 
entirely  avoids  the  possibility  of  those  dangerous  concretions  usually  resulting 
from  the  use  of  the  article  in  powder. 

In  Bottles,  Is.  and  2s.  6d.  each. 
Particuloily  atlaptod  for  Exportation,  as  it  will  keep  good  for  any  length  of 
time,  and  in  every  climate ;  also  put  np  in  half-gallon  and  gallon  bottles,  for 
the  use  of  Hospitals,  Dispensaries,  and  Compounding  Prescriptions,  at  5«.  and 
9».  each. 

THE   -A.OrDXJIL.A-TEr>   SYT2.TJP, 
For  nso  in  conjunction  with  the  Fluid  Magnesia.    In  bottles,  Is.  each. 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC 


PHAEMAOEUTIOAL  CHEMISTS  will  use  this  in  preference  to 
the  ZINCI   OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  roasted 
Carbonate,  forming  an  impure  Hydrate  instead  of  a  pure  Oxide. 

HUBBUCK'S  PURE  OXIDE  is  made  by  sublimation,  and  is  wan-anted 
to  contain  99'5  per  cent  of  Pure  Oxide. 

Extract  from  "  Pharmaceutical  Journal"  of  May  1,  1856, 
page  486. 

Teansactions    of     the     Pharmaceutical     Society     of     London, 

Wednesday,  April  2nd,  1856. 

"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine.'" 

"  Mr.  Eedwood  directed  the  attention  of  the  meeting  to  the  very  beautiful 
specimen  of  oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manu- 
facturer, Mr.  Hubbuck.  Some  of  this  oxide  has  been  submitted  to  him  for 
chemical  examination,  and  finding  it  to  be  remarkably  pure,  and  to  possess  in  a 
high  degree  all  the  chemical  and  physical  qualities  required  in  oxide  of  zinc 
intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hubbuck  that  it  might 
be  brought  rmder  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all  im- 
purities, but  it  possessed  the  other  quahties  required.  It  was  a  perfectly 
white,  Hght,  and  smooth  powder. 

"  Mr.  Hubbuck  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in 
medicine  was  free  from  impurities  commonly  occurring  in  the  oxide  made  by 
combustion.  The  zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic, 
cadmium,  iron,  and  other  impurities  removed.  The  pure  oxide  was  then  pro- 
duced by  combustion,  abstracting  only  the  very  finest  part  of  the  product  for 
medicinal  purposes.  About  one-tenth  or  one-twelfth  of  the  whole  was  thus  set 
apart  in  producing  that  from  which  the  sample  exhibited  has  been  taken  ;  and 
this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a 
state  of  absolute  purity,  while  the  remainder  would  be  equally  valuable  as  a 
pigment. 

"  The  Chairman  thought  the  mechanical  condition  of  substances  used  in 
medicine  was  often  a  matter  of  considerable  importance,  and  ought  to  be  con- 
sidered as  well  as  their  chemical  composition.  He  thought  the  specimen  before 
the  meeting  was  a  very  perfect  one  in  every  respect,  and  he  had  no  doubt  it  was 
the  sort  of  oxide  of  zinc  best  adapted  for  use  in  medicine." 


To  he  Jiad  of  all  Wholesale  Druggists,  in  boxes  of  7  lbs.  and  14  lb-<. 
each,  Stamped  by  the  Manufacturers. 


anufactiirers  supply,  Wholesale  only,  in  quantities  of  not 
less  than  a  duarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIME  STEEBT,  LONDON. 
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T.   MORSON  AND   SON, 

Sl,SS,and  124,  SOUTHAMPTON  BOW,  RUSSELL  SQUARE,  W,G. 

Works:  Hoknsey  Ed.,  N.,  &  Summerfield  Works,  Homerton,  E.,  London. 

MANUFACTURERS  OF  PURE  CHEMICALS  AND  ALL  NEW  MEDICINES. 

JuHOB  1862.     SiLVBR  Medal  Awaeded,  Paris  1867. 


PREPARATIONS   OP  PEPSINE 


MORSON'S  MEDICINAL  PEPSINE. 

Or,  Digestive  Powder. 

{Pepsine  Acide  Amylacee,  ou  Poudre  Nutritive.) 
Contains  the  active  digestive  principles  of 
the  gastric  juice  of  the  stomach,  purified 
and  rendered  permanent  and  palatable. 
Dose,  10  to  20  grains. 


MORSON'S  PEPSINA  PORCI, 

OB, 

Pepsine  obtained  from  the  stomach  of  the 
Pig,  in  a  pure  and  palatable  form. 

Free  from  Starch  and  Acid. 
Dose,  2  to  4  grains. 

CAUTION. — As  many  of  the  low-priced  Pepsines  of  commerce  possess  little  or  none  of 
the  digestive  properties  of  True  Pepsine,  the  following  tests  of  the  purity  and  activity 
of  the  above  preparations  are  given,  and  every  bottle  bearing  the  trade  mark  of  T.  MoBSoa" 
&  Son  is  guaranteed  to  answer  the  tests  indicated. 

TEST.— Tbsts  of  Digestive  Power  op  Tbub  Pepsine.— Mix  2  grains  Pepsina  Porci  or 
>5  grains  of  Medicinal  Pepsine,  with  an  ounce  of  water,  then  add  15  drops  of  Hydrochloric 
Acid  and  120  grains  of  coagulated  egg  Albumen  (hard  boiled  white  of  egg).  Apply  a  gentle 
heat,  not  exceeding  100  degrees  Fahr.,  (the  temperature  of  the  stomach),  for  about  half-an- 
hour,  stirring  the  mixture  occasionally,  when  the  process  of  digestion  will  be  found  to  have 
commenced,  the  Albumen  becoming  soft  and  pulpy.  This  action  may  be  continued  until, 
after  the  lapse  of  a  few  hours,  a  solution  is  efifected,  such  as  occurs  in  the  stomach. 

PEPSINE  LOZENGES. 

Each  Lozenge  contains  a 
dose  of  Pepsine,  and  will  be 
found  a  very  convenient  and 
agreeable  mode  of  taking 
this  remedy,  as  it  may  be 
carried  in  the  pocket,  and 
taken  when  dining  out,  or 
at  any  other  time,  without 
observation. 

Sold  in  Boxes,  at  2s.  6d., 
and  'is.  6d. 


PEPSINE  WINE. 

The  efficacious  properties  of 
this  preparation  are  already 
well-known ;  when  the  diges- 
tive organs  are  weak,  or 
their  secretions  imperfect  or 
uohealthy,  it  has  been  found 
invaluable. 


Sold  in  BoHles,  at  ? 
and  98.  each 


5s., 


PEPSINE  GLOBULES. 

One  or  two  for  a  dose. 
These,  like  the  Lozenges, 
may  be  canned  in  the  pocket 
and  taken  when  required. 


Sold  in  Bottles  at  2s.,  3a.  6d. 
and  6s.  6d.  each. 

These  Preparations  bearing  our  trade  mark,  but  not  otherwise,  will  be  guaranteed 
to  possess  the  full  efficacy  of  the  digestive  principle. 


MORSON'S  PANCREATINE  PREPARATIONS. 


PANCREATINE  EMULSION, 

(SCBSTITCTB  F0«  COD  LiVEE 

Oil.) 
Perfectly  misciblc  in  water 

or  milk. 
Dose,  1  to  3  tcaspoonf  ul  twice 

a  day  in  milk  or  water. 
Sold  in  stoppered  Bottles,  at 
2s.  6d.,  4».  6d., STs.  «d.  eacli. 


PANCREATIZED 
COD    LIVER    OIL. 

In  Bottles. 
2».  6d.,  4».  6d.,  and  7«.  Gd. 


GELATINE. 

A  perfect  and  economi- 
cal substitute  for 
IsinglaBH. 
In  packct<»,  6<I.,  ]«.,  and 
1«.  6d.  each. 


SACCHABATED    WHEAT 
PHOSPHATES. 

A  valuable  dietetic  preparation  for 

Invalids  and  (Children,  supplying  tho 

elcmouts  for  tho  formation  of  boue. 

In  4,  8,  and  16  oz.  bottles. 


PANCREATI  NT 
POWDER. 

Containing  tho  active  prin- 
ciple obtained  from  tho  Pan- 
creas by  which  tho  digestion 
and  assimilation  of  fat  is 
eflToctod. 

Dose,  20  to  30  grains. 
CREOSOTE. 
Caution,— From  Wood 

Tar. 

Test  of  Freedom  from 

Carbolic  Acid. 

Inaolnhle  in  Prict'a 

Glijceiine. 


-A-TtTIFIO I-A.il.   ESSEITOES    FOR,   FXj.A."VOXJR.IITa-- 


CH  LORODYN  E 


Has  now  obtained  f«uoh  tmiversal  celebrity  an  a  remedial  agent,  it  can  scarcely  bo  con* 
sidered  a  spociality,  ito  essential  oomposition  being  known  to  moHt  European  ])ra6titionors. 
Many  of  the  Chlorodvnes  of  commerce  aro  not  of  uniform  strength,  and  varv  in  tholr  oflfects, 
whiotx  has  induco<l  MoBSOir  k  Sov  to  compound  thia  propariftion  to  romody  tlio.no  defects. 
The  Dose  for  an  adult  is  10  to. 20  dropi)  (and  ono  minim  Ih  cfiual  t<}  2  drooH).  Tho  dose  maj 
however,  bo  incrcaiuxl  in  especial  cases  to  25  or  ovon  .'K)  minims,  but  it  is  boat  to  oommenuo 
with  the  lesser  doso.  It  mav  be  admlnistorod  in  alraoHt  any  iluld  or  on  sugar. 
.Sold  trt  Bottl«$  1$.,  2$.  Od.,  and  I*.,  and  in  hulk  for  Dinpmsing. 

Morson'g  Preparations  are  sold  by  all  Chemists  and  Drny^lsts  thronghoat  the  World. 
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DR.  J.  COLLIS  BROWNE'S 

CHLORODYNE. 


IMPORTANT  CAUTIONS 

From  Lord  Chancellor  SELBORNE, 
Vice-chancellor  Sir    W.  PAGE  WOOD,  and  the 
Lords  Justices  of  Appeal. 


VICE-CHANCELLOR  SIR  W.  PAGE  WOOD,  by  whom  the  suit  in  Chancery  was  first 
heard,  stated  in  his  judgment  that "  Dr.  J.  CoUis  Browne  was  undoubtedly  the  Inventor  of 
Chlorodyne,  that  the  whole  story  of  the  defendant  Freeman  was  as  dehberately  untrue  as 
the  falsehood  he  had  deposed  to  with  reference  to  the  use  of  his  Chlorodyne  in  the  hospital." 

THE  VICE-CHANCELLOR  also  stated  "  that  Chlorodyne  was  a  fanciful  name,  and  had 
apphcation  been  made  sooner,  the  Court  would  have  given  Dr.  Browne  protection." 

LORD  CHANCELLOR  SELBORNE  coincided  with  the  judgment  of  the  Vice-Chancellor 
upon  this  point,  and  stated  "that  had  application  been  made  at  a  proper  time  and  place, 
the  Court  would  have  found  means  to  restrain  the  Defendant  from  misrepresenting  the 
decision  of  the  Vice-Chancellor." 

LORD  JUSTICE  JAMES,  on  appeal,  stated  in  his  judgment,  "that  the  Defendant  Free- 
man had  made  a  deliberate  misrepresentation  of  the  decision  of  Vice-Chancellor  Wood." 


It  was  proved  in  court,  on  afiSidavitby  Mrs.  Forbes,  of  Paris,  that  the  testimonial  published 
in  the  "  Times,"  November  14th,  1865,  speaking  of  the  great  efficacy  of  Chlorodyne  in  Cholera, 
referred  to  Dr.  J.  CoUis  Browne's  Chlorodyne,  and  that  she  never  used  any  other,  that  she 
had  written  to  the  Defendant  Freeman  to  that  effect ;  notwithstanding  which  notice  the 
Defendant  publishes  the  said  testimonial  as  referring  to  his  medicine. 

The  Editor  of  the  "  Medical  Times  and  Gazette,"  in  his  report  on  Chlorodyne,  January  13tb, 
1866,  gives  information  that  the  Chlorodyne  referred  to  was  the  medicine  intx'oduced  by  a 
retired  Army  Medical  Officer,  which  was  Dr.  J.  CoUis  Browne.  Still  this  is  published  by  the 
Defendant  as  testimony  to  his  medicine. 

Numerous  affidavits  from  eminent  Physicians  and  others  were  produced  in  Court,  stating 
that  Dr.  J.  Collis  Browne  was  the  inventor  of  Chlorodyne,  and  that  when  prescribing  they 
jnean  no  other. 

The  Defendant  himself  publishes  that  his  compound  is  in  effect  and  composition  quite 
different  to  any  other  preparation;  nevertheless  he  assumes  the  name,  testimonials,  etc.,  of 
jDhlorodyne. 

The  folloYPing  eminent  firms  stated  on  affidavit  that  Dr.  J.  Collis  Browne  was  the  discoverer 
.of  Chlorodyne,  and  that  they  always  suppUed  the  preparation  as  the  Original  ClilorodjTii^ 
or  when  Chlorodyne  was  asked  for — 

The  Apothe gabies'  Hall,  Londok.  I    Messrs.  Cox  &  Gould. 


Messrs.  Allen  &  Hanbury. 
„        John  Bell  &  Co. 
„■        Baron  &  Harvey. 
„         Bui'goyne  &  Burbidge. 


Corbyn  &  Co. 
Evans  &  Lescher, 
Morson  &  Son. 
Savory  &  Moore. 


JSold  in  Bottles — Is.  lid.,  2s.  9d.,  4s,  6d.,and  lis.     Usual  Discount  to  the 

Profession. 


SOLE  MANUFACTURER, 

J.    T.     DAVENPORT,    Pharmaceutist, 

33,  GREAT  RUSSELL  STREET,  BLOOMSBURY  SQUARE,  LONDON. 
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Medal  Paris.     Honourable  Mention  London.     Medal  Dublin. 


HIRST,   BROOKE,   &   HIRST, 

LEEDS 

{And  Airedale  Chemical  and  Colour  WorT<s,  at  Hunslet,  near  Leeds), 

EiTa-iLi-A.isrz:), 

MANUFACTURING   CHEMISTS, 

DRYSALTER8,  OIL  MERCHANTS,  PAINT,  COLOUR,  &  DRUG  GRINDERS. 

Manufacturers  of  every  description  of  Dry  Colours,  Oxide  Paints, 
"White  Lead,  and  Zinc-White  Paints,  Patent  Dryers,  Liquid  Dryers, 
Putty,  &c.  Varnishes  of  every  description,  and  suitable  for  all  Climates. 
Extract  of  Indigo,  Archil,  Cudbear,  Liquor  Ammonia,  &c.  Mercurial 
Sheep  Ointment,  Sheep  Dipping,  &c.  Kectifled  "Wood  Naphtha,  Acetic 
Acid,  Wood  Charcoal,  and  Charcoal  Grinders. 

FANCY  PERFUMED  TOILET  SOAPS  AND  PERFUMERY 

OF    SUPERIOE   QUALITIES. 

HAKEES   OF  BRITISH   WINES,  OP  EVERY  DEDCRIPTION. 


PROPRIETOES   OF 

HIRST    &   BROOKE'S 

ORANGE-QUININE   TONIC-WINE 

WHICH  IS  GENUINE. 

Prepared  according  to  the  Original  Formula,  before  the  introduction  of  Orange-Quinine 
Tonic-Wine  into  the  British  Pharmacopoeia.  It  contains  more  Pure  Quinine  and  is  more 
efficacious  than  any  other  Quinine-Wine. 

CAUTION.— See  the  Names,  "  HIEST,  BEOOKE,  &  HIRST,"  are  on  the  Govern- 
ment Stamp. 

Price  2s.  Zd.  andls.  l^d.,  per  Bottle. 

Manufactured  only  hy  HIRST,  BROOKE,  &  HIRST,  Leeds.    Sole  Proprietors  and  Origintil 
Introducers  of  Orange-Quinine  Tonic-Wine,  and  Manufacturers  of  British  Wines. 


LASCELLES'  GOUT  AND   EHEUMATIC   PILLS. 


GELL'S  FOOT  KOT  OINTMENT, 

For  Foot  Rot  in  Sheep,  Diseased  Thrushes  in  Horses,  and  Foul  in 
the  Feet  of  Beasts. 

Sold  in  Tins  at  Is.,  28.,  5s.,  and  10«.  each. 


WARD'S   ASTHMATIC  COUGH    ELIXIR 


SMEDLEY'S    CHILLIE    PASTE 

Oan  now  be  obtained  direct  from  MeMr*.  HIRST,  BROOBIB,  A  HIRST,  Lbbss,  Vfith  whom 
Mr.  AMEDLBY  has  arronged  for  the  Mannfactore  and  Wholetftle  Agency. 


Sold  in  Jars  at  U.  Od.  and  is,  9d.  each. 
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DO    NOT    LET    YOUR    CHILD    DIE! 

FENNINGS'   CHILDREN'S  POWDERS  PREVENT   CONVULSIONS, 

ABE   COOLINa   AND    SOOTHING. 

FENNINGS'  CHILDREN'S  POWDERS, 

For  Children  Cutting  their  Teeth,  to  prevent  Convulsions. 

Sold  in  Stamped  Boxes,  at  Is.  l^d.  and  2s.  9d.  {great  saving),  with  full  Directions. 
Sent  post  free  for  15  stamps.    Direct  to  Alfred  Fennings,  West  Cowes,  I.W. 


Chemists  can  obtain  Fennings'  Every  Mother's  Book,  for  Counter  Distribution, 
free  of  charge,  by  applying  to  the  Patent  Medicine  Houses,  or  Wholesale  Chemists. 

Drugs,  Chemicals,  &  Pharmacentical  Preparations. 

BUKGESS,  WILLOWS  &  PSANCIS, 

WHOLESALE  &  EXPORT  DRUGGISTS,  &  OPERATIVE  PHARMACISTS, 

101,  HIGH  HOLBOEN,  LONDON,  W.C.    Established  1751. 

Decoctions ;  Extracts ;   Infusions ;   Liquors ;   by  most  approved  Pro- 
cesses.   Syr.  Perri  Phosph.  Co. ;  Hypophosph. ;  Lactophosph. ;  ScammoniaB 

Resinee;  &c.,  &c. 

Prices  Current  on  Application. 

Special  Makers  of  Sheep  Ointment  (Mercurial),  Algetic  Physic  Mass,  and 
EVERY  Veterinary  Preparation. 

Orders  Specially  Prepared,  and  Packed  for  Exportation, 


LIQ.    SENN/E    DULC.    (MOIR'S.) 

CONCENTRATED    INFUSIONS,    DECOCTIONS,    EXTRACTS, 
LiaUORS,  &c. 

HENRY  AYSCOUGH  THOMPSON, 
22,  WOESHIP  STKEET,  FINSBUEY  SQUAEE,  LONDON. 


B.    ROBINSON, 

iiHanufacturinrj  Cfjemfst  antr  ISistiller, 

PENDLETON,  MANCHESTER. 
Concentrated    Waters,    Infusions,     Decoctions,   Liquors, 
Syrnps,  &c.,  &c. 
ROBINSON'S    PATENT    SOLVENT    PENCIL, 
An     Elegant,    Novel,    and    Effectual     Application     for 
Removing  Hard  or  Soft  Corns,  Warts,  &c.    Retail,  6cl.  each. 

"N.B. — Price  List  of  Specialities  may  he  had  on  Application. 

JAMES'S      FEVER      PO  WDER^ 

45. 6d.  per  hottle ;  packets,  2s.  dd.  each. 

Prepared  and  Sold  by  J.  L.  KIDDLE, 

tU,    HUNTER    STREET,    BRUNSWICK    SQUARE,    LONDON; 

and  may  be  had  of  all  Wholesale  Druggists. 

Established  40  Years. 
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The  British  Seaweed  Company 


^?ociETY  OF  Arts,  1862. 


ILwEE,  1868. 


Vienna,  1873. 


Manufacturers  of  Pure  Iodine  and  Bromine,  Iodide, 
Bromide,  Carbonate  (calcined  and  hydrated),  Bicar- 
bonate, Chlorate,  Sulphate,  Nitrate,  and  Hydrate  of 
Potassium ;  Caustic  Soda,  and  Patent  Seaweed  Char- 
coal. 


TRAOS   MABK. 

Office :-154,  WEST   REGENT   STREET,   GLASGOW. 

Works  i—Whitecrook,  Dalmuir ;  Locli  Efort,  North  Uist ;  MiddletCn,  Tyree. 
Manaper—EDWAIW  C.  C.  STANFORD,  F.C.S. 
London  A fjeiits— Messrs.  A.  &  M.  ZIMIIERMAN. 

C      F      BUCKLE 
LABORATORY   ANd'mILLS, 

77,  GEAY'S  INN  KOAD,  LONDON,  W.O., 

3rANUFACTUUEU   OF 

SELECT  PHARMACEUTICAL  AND  DOMESTIC  PREPARATIONS. 


Expressed  Juices  of  Herbs  and  Fruits — Liquors — Fluid  and 
other  Extracts — Essences,  Tinctures,  and  Distilled  Waters — In- 
gredients ground  for  Percolation — Pastils — Combinations  of  Fruits 
with  Isinglass  as  Jujubes — Candies — Vegetable,  Medicinal,  and 
French  Syrups,  &c. 

PEPSINA    PORCI. 

MESSRS.  BULLOCK  &  REYNOLDS 

Beg  to  direct  attention  to  tli<!  cxpoinK  iitn  ni)on  Medical  Pepsin,  by  rrofcsBor 
Tu  SON,  recorded  in  the  Laiu-et,  Au^%  1:5,  IsTO,  and  in  the  PhannacexiticalJournaU 
Aug.  20,  1870,  which  incontcstably  prove  the  very  (?roat  syporiority  of  their  pre- 
paration in  point  of  digestivo  power  over  every  other  Pepsin,  British  or  Foreign. 

DOSE:   TWO  TO  FOUR  QHAINS. 
Messrs.  Bollock  &  Reynolds  will  bo  liajijiy  to  forward  post  froo  a  Reprint  of 

ProfcsHor  Tuhod'h  Paper  on  application. 

3,    HANOVER   STREET,   HANOVER   SQUARE.  W. 


610  ADVEKTISEMEKTS. 


HIBBERT'S  HEALTH-GIVING  SALINE 

As  supplied  through  the  War  Office  to  the  Troops  employed  in  the  expedition  to  Ashantee, 
and  highly  recommended  by  the  Profession,  purifies  and  invigorates  the  Blood,  removes 
Nervous  Disorders,  Mental  Depression,  Lassitude ;  cures  Diarrhoea,  Dysentery,  Indigestion, 
Liver  Complaints,  Biliousness,  Fevera,  Eruptions  and  Blotches  on  the  Skin,  Toothache  and 
Neuralgia.  Invaluable  to  Travellers  and  Residents  in  hot  climates,  as  it  acts  as  a  pre- 
ventive and  as  a  cure  for  those  att.acks  of  Fever,  Dysentery,  and  other  Diseases  of  the  Liver, 
so'prevalent  in  the  Tropics.  Irregularities  of  the  Bowels,  Costiveness,  &c.,  are  removed  by 
its  use. 

Sold  in  Bottles  2s.  6cl.,  4s.  6d.,  and  10s.  6d.    Trade  prices,  22s.,  42s.,  96s.  per  doz,;  less  10  per 
cent,  cash,  or  71  per  cent,  at  six  months. 
Wholesale  at  most  Patent  Medicine  Warehouses.    A  literal  discount  to  Shippers 
and  Large  Buyers. 

PEEPARED  ONLY  BY 

'VI.  HIBBERT  &  SON,  Pharmaceutical  Chemists,  Neath. 
CUBIT'S  ELIXIR  OF   STRENGTH. 

The  Great  Restorer  of  Appetite,  Strength,  and  Vigour,  possesses  great  advantages ;  whilst 
restoring  the  wasted  elements,  it  also  purifies  the  blood,  at  the  same  time  gives  new  life, 
strong  nerves,  and  muscular  power  to  the  constitution. 
Sold  in  33s.,  22s.,  lis.,  4s.  6d.,  2s.  9J.,  and  Is.  Ud.  cases,  by  Tidmast,  21,  Wilson  Street: 
Barclay,  95,  Farringdon  Street ;  Butler,  4,  Cheapside ;  Edwards,  38,  Old  Change  ;  Millard, 
44,  Barbican;  Newbery,  37,  Newgate  Street;  Sanger,  150, Oxford  Street;  Sutton,  10, Bow 
Churchyard ;  Thompson,  121,  New  North  Road ;  Evans  &  Lescher,  London  :  and  all  Chemists. 

VAOOINATIO^T. 

GUAEANTEED  PUEE  LIQUID  VACCINE  LYMPH,  in  Glass  Tubes,  her- 
metically sealed,  supplied  to  the  Profession  by  Mr.  FAULKNEE,  M.E.C.S.,  &c., 
40,  Endell  Street,  W.C.,  and  Union  Villa,  Carlton  Eoad,  Tufnell  Park  West, 
N.  Mr.  Faulkner  has  supplied  the  Profession  for  the  last  ten  years,  and 
guarantees  the  Lymph  to  be  collected  from  healthy  children  only.  Testimonials, 
&c.,  can  be  seen  on  application.  Two  or  three  tubes,  2s.  6d. ;  Points,  2s.  Qd. 
per  doz.     (On  receipt  of  stamps  or  P.O.  order.) 

HIBBERTS   PATENT  ANTISEPTIC. 


Depot  and  Chambers  : — 
143,     STRAND,     LONDON 

ORDERS  PUNCTUALLY  EXECUTED. 


M  K  T  H  Y  L  ]S  N  jK 

(Bichloride), 

The  New  Anaesthetic,  sn]5erior  in  its  action,  and  pronounced  to  be 
much  safer  for  administration  than  Chloroform. 

COMPOUND  ANAESTHETIC  ^THER, 

For  producinfr  Local  Anfesthesia.— In  4  oz.,  10  oz.,  and  20  oz. 

Stoppered  bottles,  2s.,  4s.,  and  7s. 

STYPTIC     COLLOID, 

For  pro  moting  the  Healing  of  Wounds  by  the  first  intention,  for  treating  open  or 

Fetid  Wounds,  and  for  arresting  Hjemorrhage.     In  2  oz.  and  4  oz.  bottles, 

with  brush,  2s.  M.  and  4s.  6d.;  16  oz.,  12s. 

•fc  OZONIC  ETHER,  OR  ETHEREAL  PEROXIDE  OF 
^  HYDROGEN,  FOR  DIABETES. 

^^  In  4  oz.  bottles,  3s.  CcI. ;  10  oz.,  7s. ;  20  oz.,  12s. 

mjk  PEROXIDE  OF  HYDROGEN. 

^  — 


Containing  pure  Vegetable  Ivory  Charcoal. 
In  boxes,  2s.  6d.  each. 
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SULPHO-CARBOLATES 


fflnc,  Copper,  Magnesium,  Sodium,  Potassium.Calcium, 
and  Ammonium. 


PEEPAEED  BY 

ROBERT    HAMPSON,    Operative    Chemist, 
205,  ST.  JOHN  STREET  ROAD,  LONDON,  E.G. 

~~~  MACKEY    &    CO., 

1    and    2,    BOUVERIE    STREET,    LONDON,    E.G. 

DRUGS,     ALL   NEW     PEEPAEATIONS,    and 
CHEMICALS  of  best  quality. 

Pills  of  the  Pharmacopoeias,  Hospitals,  Private 

Formulae,   and  of  any  prescription,  prepared  with 

di-ugs  of  the  best  quality,  with  or  without  covering. 

The  TASTELESS  PILLS  have  a  soluble,  pearly, 

inodorous  coating, 

CAEBOLISED  ABSOEBENT  PAPEE,  for  Sup- 
«>-  ^  /  purating  Wounds,  2s.  per  lb.    It  sucks  up  the  thin 

tRADEV^/^r^^r-^^^^^/^jjl^   acrid  secretion,  is  antiseptic,   and  causes  healthy 
granulations. 
Orders  hy  pQst  will  receive  prompt  and  careftd  attention. 

REDUCTION     Tn      PRICE. 


JOHN  DALEY'S  CARMINATIVE, 

Per  Is.  Ud.  Bottle. 


VINES     &     FROOM, 

MILLARD,     BARCLAY,     BARRON,     SQUIRE, 

AND   ALL   WHOLESALE   HOUSES. 

liia.    CHLORODYNIL 

For  Dispenaiag.   Free  of  Stamp  Duty.  In  I  lb.,  i  Ih.,  and  4  oz.  bottles  j  12s.,  65.  Gd., 

and  is.  each. 

TOWLE'S    CHLORODYNE. 

Retailed  at  lVj,(l^  2s.  [)<l.,  and  4s.  Gd.     Disponsimj,  4  oi.  \s.  Gd.;  10  0%.  {stoppered)^ 

Us.  ^ach. 

CHLORODYNE    JUJUBES  (Crystallized). 

1  7b.,  2  lb.,  and  4  lb.  bottles,  ut  3».  4^1.  per  lb.     4  lb.  bottles  not  charged. 

TOWLE'S   CHLORODYNE  LOZENGES. 

fn  2  awl.  4  lb.  bottl"!*,  at  3s.  per  Ih.     4  lb.  botth-s  not  chnrjrd. 


A.   P.  TOWLE,  Chlorodyne  Manufacturer,  Manchester. 
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BROWN'S    BHONCHXAL    SYRUP« 

Handsome  Glass  Tablets  and  Counter  Bills 
\vith  name  at  foot  can  be  had  by  apply- 
ing to  the  Wholesale  Depot, 

342    &   344,    HIGH    STREET,     STRATFORD,    LONDON^ 

RYDE,     ISLE      OF     WIGHT. 
RECOMMENDED     BY     EMINENT     PHYSICIANS. 

HOPGOOD  &   CO.'S 

NUTRITIVE    AND    SEDATIVE    CREAM 

FOR  THE  HAIR  AND  SCALP. 
In  Bottles  at  Is.  Gd.,  2s.,  2s.  6cZ.,  Ss.  6d.,  os.,  Gs.  Gd.,  and  lis.  each. 

DAVID   SMITH  KIDD, 

COMMERCIAL  STREET,  8H0REDITCH,  LONDON,  N.E. 


All  Spirits  warranted  made  ptirely  from  Grain,  and  65  O.P. 

W,   &  S.  KENT  &   SONS 

Beg  to  announce  that  they  continue  to  supply  the  Finest  Quahty  of  French 
\  Wine  Vinegar,  Old  and  Well  Matured,  in  Hogsheads  and  Tier9ons. 

Terms  and  Samples  on  application  to  the  Importers. 

UPTON-ON-SEVERN. 

N.B.— PURE     FLAVOURLESS     SP.     VINI. 

T?LUID  Extract  of  PALMAOHRISTI,  for  Promoting  the  Flow  of 
X      Breast  Milk. 

"  I  have  given  this  Preparation  in  a  variety  of  cases,  and  with 
marked  success, — the  flow  of  Breast  Milk  has  considerably  in- 
creased."— Dh.  Routh. 

Sec  Lancet  and  Medical  Times  of  December  21th,  and  British 
Medical  Journal  of  December  7th. 

Sold  Retail  in  6  oz.  bottles,  3?.,  or  double,  5s.  6d. 

Handbills,  with  Teotimonials  and  Show-cards,  free. 

May  be  obtained  through  any  Whotesate  Drugmst  and  Patent  Medicine 

Warehouse,  or  Direct  jruiu 

THOMAS  GREENISH-,  20   "^-w  Street,  Dorset  Square. 

WATSON'S     FAMILY     PILLS" 

For  Indigestion  and  Bilious  Complaints. 

For  nearly  Forty  Yeaes  these  Pills  have  held  their  way  in  the  public  esteem. 
Sold  hy  all  Chemists,  in  hoxes,  at  7id',  Is.  l^d.,  and  2s.  9d.  each. 

OL.  MORRHUiE  ET  CALCIS  HYPOPHOSPH, 

This  Preparation  recommended  to  Patients  unable  to  take  Cod-Liver  Oil. 

WYLEYS   &   CO.,  COVENTRY, 

WHOLESALE     AND     EXPORT     DRUGGISTS, 

Manufacturers  of  all  Phannaceutieal  Preparations.     Price  Lists  on  application. 
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E.  GOULD  &  SON, 

CHEMISTS    BY    APPOINTMENT    TO    THE    LONDON 
HOMCEOPATHIC   HOSPITAL, 

||t;nmf;tdxrring   pamccopatljic:   Cljcmbts, 

^YHOLESALE   AND   RETAIL. 

[^  S^°  Illustrated  Prospectus  and  Trade  List  forwarded  post  free. 

Agents'  Show  Cases,  from  £2  lOs.  to  £20. 

32,  MOORGATE  STREET,  E.G.,  and  20,  BISHOP'S  ROAD,  W. 

HOMCEOPATHIC    MEDICINES. 

WHOLESALE    AND    FOR    EXPORTATION* 

Manufacturer  and  Importer  of  all  Medicines  mentioned  in  The  Homceopathic 
Pharmacopma.  Counter  Show  Cases,  £2  2s.,  £3  3s.,  £6  6s.  Hospitals,  Dispen- 
.«;aries,  and  Pharmacies  supplied  on  the  lowest  terms.  Pond's  Extract  Hama-; 
melis  (registered)  for  Piles,  Varicose  Veins,  Hsemorrhages,  retail,  at  Is.  l^rf., 
2«.  9fZ.,  48.  M.  Estimates  given  for  Foreign  Orders,  and  Goods  supplied  with 
dispatch. 

B.  C.  POND,  Homoeopathic  Chemist, 

NEW  PARK  ROAD,  BRIXTON  HILL,  LONDON,  S.W. 
QUEEN  STREET,  AUCKLAND,  NEW  ZEALAND. 


INIIM;llg«4>> 


KILLS  MOTHS! 


"  MOVrNE  "  is  the  only  certain  destroyer  of  Beetles,  Crickets,  and  nil  insects,  without 
the  slightest  danger  to  animal  or  vegetable  life.  "  Movino"  is  sold  in  packets,  '.id.,  ed.,  and 
1«.  each,  by  W.  BOTHAM,  li),  Old  Hayraarket,  Sheffield,  and  may  be  procured  through  any 
of  the  wholesale  Drug  or  Patent  Medicine  Houses.  Wholesale  Prices,  28.,  4«.,  and  7«.  0«. 
per  dozen;  or  2l8.,  428.,  and  80«.  per  gross. 

AoBKTs— J.  Sanger  &  Son,  150,  Oxford  Street,  London;  Southall,  Son  k  Dymond,  Bir- 
mingham ;  J.  Morris,  51,  Hardman  Street,  Manchester. 

SYR.  FERRI  PHOSPH.  CO.  (Chemical  Food,  or  Parrish's  Synip). 

Liquor  Ferri  ct  Quinsc   Peracetatis. 
Syr.   Ferri  et  Quinse   Hypophosph. 
Syr.  Ferri  et  Mangan.  Superphosph. 
SOLE  PROPRIETORS  OF  THE  CITY  OF  LONDON  COUGH  LOZENGES  AND  PILLS 
BREWER  &  MARSTON,  99,  London  Wall,  B.C. 


Syr.   Ferri  et  Quinse  Peracetatis. 
Chemical  Food  Tablets. 
Cod  Liver  Olein. 


SIR  WM.  BURNETT'S 

DISINFECTING     FLUID 

18   HI'KriALI.Y    MK( OMMKNDKn    FOR    VHB    DV 

HER    MAJESTY'S    PRIVY    COUNCIL 

For  Deodoritine:  and  Disinfecting. 

Rocommendetl   by  the   Medical    ProfcsHiou  for  tho  last 

twenty- fivo  years. 

BURNETT  &  Co.,  Manufacturers,  90,  Cannon  St.,  B.C. 
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KEGISTEEED  FOR  TRANSMISSION  ABROAD. 


PUBLISHED    ON    THE    10th    OP    BACH    MONTH. 


MATHER'S 

HOME  AND  EXPORT 

MONTHLY    PRICE    CURRENT 


PROPRIETARY     ARTICLES,     PERFUMERY, 

SURGICAL     PLASTERS, 

ETC.,  ETC. 


Chemists  and  Druggists  not  receiving  the  above  in  due 
course,  are  respectfully  requested  to  forward  their  names  and 
addresses  to  'W.  MATHER,  14,  Bath  Street,  Newgate  Street, 
London,  when  they  will  be  placed  on  the  register  for  regular 
transmission. 

Merchants,  Shippers,  and  "Wholesale  Buyers  desiring  to  have 
the  above,  with  full  particulars  of  terms  and  discounts,  will 
kindly  forward  the  Card  of  their  firm. 


London  Warehouse: 
14,    BATH    STREET,   NEWGATE    STREET,   E.G. 


Manchester  Warehouses : 
84,  CORPORATIOlsr  STREET,  and  109,  CHESTER  ROAD. 
Manufactory : 
TRENTHAM  STREET,  HULME,  MANCHESTER. 
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WILLIAM    MATHER, 

WHOLESALE  AND  EXPOET 

DRUGGISTS'  SUNDRYMAN, 

COURT  PLASTER,  GOLD  BEATERS'  SKIN, 

AND 

SURGICAL    PLASTER    MANTTPACTURBR, 


14,  BATH  STREET,  KEWGATE  STREET,  LONDON; 

Hi,  CORPORATION  STREET,  axd  109,  CHESTER  ROAD,  MANCHESTER. 

Manufactory  :  TRENTHAM  STREET,  HULJ^IE. 


MATHER'S 

NEW      INFANTS'      FEEDING      BOTTLE, 

The  "PRINCESS,"  with  Earthenware  Fittings, 

Is  unique  in  shape,  and  possesses  advan- 
tages over  all  others  ;  is  a  combination  of 
the  flat  and  upright  feeding  bottles;  is 
perfect  in  action  and  simple  in  construc- 
tion ;  can  be  placed  in  any  position  with- 
out danger  or  leakage;  can  be  emptied 
of  its  contents  to  tho  last  drop. 
BBGibiEBBD.  P^icc  85.  pel  dozcn. 


MATHER'S  ROYAL  BALSAMIC  PLASTERS. 

On  Leather.— Ueavt  Shape,  per  dozen,  Hd  ,  Ix.,  U.  GJ.,  2.s-.  M.,  :Js.,  and  is.  Gd. 
Long  Shape,  per  dozen,  8tZ.,  1«.  6d.,  2».  'dd.,  a«.,  4«.  Cd.,  and  iis.  Qd. 


MA.THER'S  IMPROVED  INFANTS'  FEEDING  BOTTLES, 

Per  dozen,  4<j.,  4ji.  OtZ.,  7^*.,  12^.,  14^.,  and  20^. 


MATHER'S    CHEMICAL   PLY    PAPERS. 

20h.  per  1000. 

m 

lO  per  cent  Discount  for  Cash. 
SPECIAL   QUOTATIONS  TO  WHOLESALE  AND  EXPORT  BUYERS 
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MEDICAL 

SHOP  FITTINGS 


GEORQE  TREBLE  &  SON'S 

ILLUSTRATED  CATALOGUE 


SHOP    FIXTURES, 

GX1.SS  snow  CASES, 


AND 


HOP    LAMPS, 

<Jan  he  had  on  ai^plication,  by  cnclonuig  lint^litcnH  Card  to  thr  Maniifacionj, 

"    40,  41,  42,  43,  &  44,  GLOUCESTER  STREET, 
HOXTON,  LONDON. 
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CHAS.    LOWE    &    CO., 

THE   ORIGINAL   MANUFACTURERS   OP 

PURE    CARBOLIC   ACID, 

FOR    MEDICINAL    PURPOSES, 

Have  all  other  qualities  in  Stock,  to  suit  the  requirements  of 
Wholesale  and  Export  Houses. 


FACTORY:    PHCENIX   ^WORKS,    NE^WTTON    HEATH. 
TO^WN  OFFICE:  61,  PICCADILLY,  MANCHESTER. 

POTHS  &  SEMPLE, 

IjvIPORTJER^  of  j^HEJVlI^T^'  ^Uj^lDI^IE^, 

l^hnvmac^nixiinl  'i^UnsiU,  iShmnical  ^pparatits,  Set. 
.23,     BEVIS     MARKS,     ST.     MARY     AXE,     LONDON. 


Price    List    on    Application. 


FLETCHER'S  PATENT 

SPECIALLY  DESIGNED  FOR  PHARMACEUTICAL  WORK. 


This  Burner  gives  a  range  of  heating  power 
from  a  gentle  current  of  warm  air  to  a  bright 
RED  HEAT,  and  is  so  perfectly  under  control 
that  a  common  glass  bottle  may  he  placed 
on  the  tripod  without  protection  and  heated 
to  any  required  temperature  without  the  shght- 
est  risk  of  fracture.  In  practical  use  it  dispenses  with  the  necessity  for 
drying  closets,  sand  and  writer  baths,  etc.,  and  is  equally  well  adapted  for  drying 
filters,  boiling  water,  heating  plaster  irons,  and  the  entire  range  of  pharmaceutical 
work,  without  requiring  any  additional  fittings  or  apparatus.  It  is  made  in  two 
patterns,  one  as  engraving,  giving  all  temperatures  from  that  of  the  air  to  a 
large  gauze  Bunsen  flame.  Price  7s.  Qd.  The  other  with  a  blast  tube  by 
which  the  gauze  flame  can  be  urged  with  a  foot  blower  until  it  gives  a  clear 
white  heat.     Price  9s. 

Drawings  and  description  of  high  temperature  gas  furnaces  without  blast  for 
all  purposes,  hot  blast  blowpipes,  etc. ,  on  application. 

The  above  have  received  the  highest  awards  wherever  exhibited,  for  three  i 
years  in  succession. 


Thos.  Fletcher,  F.C.S.,  13  &  15,  Suez  Street,  Bold  Street,  Warrington. 
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THE    WATERPROOF    POULTICE 

(BROAD'S    PATKNT.) 
The  advantages  of  the  Waterproof  Bag  are  these — 


BAG 


Completeness;  no  muslin  or  oiled  silk 

required. 
Eeadiness  for  use. 
Exactness  in  size. 

8x6,  3s.  9c?.  per  doz. ; 


Cleanliness;  can  be  worn  without 
staining  the  linen ;  and  will  retain 
the  warmth  and  moisture  of  the 
Poultice. 

other  sizes  in  proportion. 


Patentee— JOHN    BROAD,    Hornsey    Rise,   N. 
Supplied  through  the  usual  Wholesale  Houses. 

U.      OERTLING,  "^ 

27,  M00R6ATE  STREET,  CITY. 

Manufacturer  of  CHEMICAL,  ASSAY,  and  BULLION  BALANCES. 

Maker  to  the  Bank  of  England,  Assay  Office  of  the  Royal  Mint,  &c.,  &c.    By  Appoivtmcnt. 
Hydrometer  and  Saccharometer  Maker  to  the  Board  of  Inland  Revenue. 
Council  Medal,  1851.    First  Class  Medal,  1854  and  1862. 

BALANCES  AND  WEIGHTS  OF  PRECISION 

Manufactured  by 

BECKER    «&    SONS,    New   York   and   Rotterdam. 

Sole  Agent  for  England :— HENRY  GILLMAN, 
143,  Brecknock  Eoad,  London,  'N. 


PRESCRIPTION  SCALE  on  French  polished  box,  ^^'ith  drawer,  drop  lever, 
bows  and  movable  pans,  can  be  charged  up  to  2  ounces  in  each  pan ; 
sensible  to  /^  grain.    Price  from  £1  16s.  8d. 
These  balances  are  also  adapted  for  PubUc  Analysts. 
Price  Lists  on  Application. 


GEO.  BROWN  &  SONS, 

31,  COW  CROSS  ST.,  LONDON,  E.G., 


©ealersdnfflrnssisitsi'^untin'es;* 


Manufacturers  of  the  Infant's  Feedinn  Bottle. 
The  beat  ShilUn-g  Bottle  ever  made. 


In  a  good  strong-hinged  box,  with  brush,  7s. 
per  dozen,  subject  to  10  per  cent,  at  one  mouth. 

Having  uo  angles,  it  can  bo  easily  cleansed ;  it 
f     is  easy  to  grasp  in  the  hand ;  and  can  bo  used 
either  upright  or  horizontally. 
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THE 

WAIMDLE     FELT     COMPANY, 

NOW 

R.  R.  WHITEHEAD  &  BROS,,  Limited. 

PATENTEES  AND  MANUFACTURERS  OP 


A  Liberal  Discount  to  thu  Wholesale  Trade 


14,   HANOVER  STREET,   LONG  ACRE,   LONDON,  W.C. 

"every  man  his  own  printer. 


To  print  9  in.  by  7  in.,  including  2  lbs.  of  Type,  Type-case,  Ink,  Ink-roller,  Slab,  Composing 
Stick,  Quoins,  Furniture,  Reglet,  and  Leads,  all  complete. 

Price,  £1  10s. 

INSTRUCTIONS    SENT  WITH   EACH  PEESS. 

These  Presses  are  suitable  for  Amateur  Printers,  Merchants,  Druggists,  and  Tradesmen 
■who  require  Bill-heads,  Circulars,  Labels,  Cards,  Envelopes,  Hand-bills,  &c.,  &c. 
First-class  references,  and  every  information  can  be  obtained  on  application  to 

W.    WIGHTMAN, 
Printers'    Machinist,    &c.,    LEEDS. 

Patronised  by  the  Clergy  and  Gentry  throughout  the  United  Kingdom. 

GUVSS    BOTTLES^ 
MEDICAL,  DISPENSING,  AND  OTHER  KINDS. 


KILNER      BROTHERS, 
10,    UPPER    THAMES    STREET,    liONDON. 


PRIZE  MEDAL,  INTERNATIONAL  EXHIBITION,  1862. 

OP  BEST  MANUFACTURE,   AT 

I.    ISAACS    &    CO., 

HORTH    XiOHDGH    GLASS    BOTTLK   WOHIKS. 

Warehouse  :— 

24  &  25,  Francis  Street,  Tottenham  Court  Road,  London. 


LO^WEST    MARKET    PRICES    SENT    ON     APPLICATION 


Estahlisliecl  Mipivards  of  Seventy  Years. 
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W.    HAWKE    &    SON, 

SHOP    FITTERS 


SHOP-FRONT     BUILDERS, 

WILD  COURT,  GREAT  WILD  STREET,  DRURY  LANE,  LONDON,  W.C. 


Glass  Cases,  and  every  other  description  of  Medical  Shop  Fittings, 
Medical  Glass,  Earthenware,  Utensils,  &c. 


DRUGGISTS'    STOCKS    AND    FIXTURES    VALUED, 


:e3    x«    s 


BOWLES    &    GROSS, 
PHXNTKHS,  LXTHOGHAPHKHS,  AND  KNGHAYKHS, 

MEDICAL     LABEL     WAKEHOUSE, 

LAMBETH  HILL,  QUEEN  VICTORIA  STREET,  NEAR  ST.  PAUL'S,  LONDON. 

SHOP       FITTI  IN- Gh  S  . 

i  s  H  o  p  r^  o 

Established 
1830. 


SAMUEL  HOWLETT, 

4,  LINDLEY  ST.  if<>nnerl>/  called  North  St.),  SIDNEY  ST.,  MILE  END,  LONDON,  E., 
A  fete  vihmtci*  ride  by  Oinnihu^i  from  the  Bank, 

Medical  and  General  Shopfitter, 


Shops  Fitted  by  S.  H.,  and  to  whom  references  are  kindly  permitted  ;— 
Me»8r».  CoRBYX.  Stacky  k  Co.,  7,  Poultry.  T/jndon  ;  Mr.  U.  Dkaxb,  CUipham.  Loiulon-. 
Mr.  JoHK  Whoai..  Hornsey,  Ixiiidon ;    Mr.  N.  Nicnotsow,  Uanonbury,  London ;    MewrB, 
r.BATH  &  Ro»8.  8t.  Puuls  Clmrcliyiird,  London;    Meftur*.  Hauvby  4  Rktwolds,  Leeds; 
Mc«8iH.  W.  (*.  Jameson  &  Co.,  lJnHtin>,'«;  Mr.  Thomas  Hut,  Lowo«toft;  Ac,  40.,  *a 

I  .ibintt  i^iUx  to  the  pbarmuttutical  .?ocitlij  of  <t>xt\\i  Britain. 
Manufacturer  of  every  description  of  Air-tigbt  Glass  Show  Cases,  for  Chemists, 

Jewellers,  &c.    Medical  Labelling,  &c. 
PLANS  AND  KSTIMATKS  VOW  KNTI  HK  FITTING.S  AND  ALTKHATIONS  SUPPUKa 


e22 


ADVERTISEMENTS. 


Established  1830. 


WILLIAM    HAY    &    SONS, 

24  (£;  25,  LITTLE  QUEEN  STREET,  LINCOLN'S  INN,  LONDON,  W.C., 

MANUFACTURERS   OF   EVERY   DESCRIPTION   OF 

Medical  Shop  Fittings,    Glass   Cases,   Drawers,  Counters,   Desks, 
Soda-Water  Stands,  &c. 

DEALERS   IN 

GLASS,  EARTHENWARE,  AND  ALL  KINDS  OF  SHOP  UTENSILS. 
LABELLING,     EMBOSSING,    AND    ^WRITING    ON     GLASS. 

^hins  mib  (B^thmttB  for  tlje  mtixt  fitting  of  ^\pp,  tC'c. 
THE    LARGEST    STOCK    OF   FITTINGS    IN    LONDON. 

Experienced  Workmen  sent  to  all  parts  of  the  country. 

TO  CHEMISTS,  SURGEONS,  AND  OTHERS. 


A  HANDSOME  CHEMIST'S  SHOP,  completely  fitted  and  furnisiied 
with  every  requisite,  for  £80.     A  SURGERY  DITTO,  £12,  hy 

W.  J.  LEMAITRE,  Medical  and  General  Shop  Fitter. 

101,  Pentonville  Road,  London,  N. 

SUPERIOK     GOLD     LABELLING,    3s.  Gd.    PER    DOZ. 
ESTIMATES    AND    DRAWINGS    FURNISHED    FREE    OF    CHARGE. 


Competent  Workmen  sent  to  all  parts  of  the  Kingdom. 

(Formerly  at  the  York  Glass  Works), 

Medical  Labeller,  Sho^w-Jar  Painter,  Writer 

AND  Embosser  on  Glass, 

44,.  GOODRAMGATE,    YORK. 

T.  G.  also  supplies  Stoppered  Rounds,  Glass  Syringes,  Graduated  Measures,  &e.     Refer- 
ences from  first-class  Establishments.    Pkice  List  on  application. 

TO    CHEMISTS    AND    DRUGGISTS. 


ALBERT    J.    HARRIS, 

MKDXCAL  LABKLLKR  &:  ORHAMKHTAI^  WHXT3KE 

On  Glass  in  Burnished  Gold, 
50,  TuRNMiLL  Steeet,  and  1,  Little  Waener   Street,  Cleekbnwell,  E.G. 

{Two  minutes'  icalk  from  Farringdon  Street  Station,  Metropolitan  Raihcay). 

Show  Jars  labelled  inside  in  the  most  superior  manner,  to  any  design,  cheaper 
than  and  equal  to  any  other  house  in  London.  Glass  Facias,  Show  Tablets,  and 
very  elegant  Glass  Labels  for  Drawers.  Gold  Paper  Labels  forwarded  to  any 
part  of  the  country  on  receipt  of  list. 

Orders  by  post  or  otherwise  punctually  attended  to,  and  shop?  labelled  in 
part  of  the  country. 


ADVERTISEMENTS. 
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MISTAKES.-SECURE   YOUR    LABELS. 

Mistakes  have  frequently  occurred  by  labels  curling  and  becoming  mixed  witli 
others  in  the  label  drawer.  This  can  be  entirely  avoided  by  using  ABBEY'S 
SPKINGS,  No.  987.  They  are  easily  fitted  by  any  one,  and  save  alone  from 
"waste  of  labels  more  than  the  outlay.  Is.  3d.  per  dozen.  S.  ]Maw,  Son  & 
Thompson  ;  and  J.  Abbey,  Nottingham. 


DR.  TINDALL  ROBERTSON'S  IMPROVED  BATH  APPARATUS. 


Entered  at  Stationer's  Hall. 


For  administration  of  Hot  Air,  Vapour,  or  Medicated  Bath.     Applicable  in  all 
cases  where  a  Turkish  Bath  or  Bath  is  of  service. 

S.  MAW,  SON  &  THOMPSON ;  and  J.  ABBEY,  Nottingham. 

EXPLOSION    OP    PETROLEUM. 


E.  F.  DALE'S- Patent  Drawing  and  Measuring  Apparatus. 


N 

03     C 

o 

fl 

W        BO 


CO  rxi 
O      Oi 

o    a 
^    pi 

•5  i 


^^  ~  g 


be 

S  ^* 
O  P3 
O     O 

o   ^ 


o    © 


fcO_ 


go 


o 

u 

W^    a 


t2  -S  '^ 


CO   TJ 


«      CO 


j3  ca 


°i 

"3   EH 

o 


5  -cJ    pL- 


R.    F.    DALE    &    CO., 


BEAR    LANE,    SOUTHW^ARK     STREET,    LONDON,    S.E. 
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KENT'S   BRUSHES. 


Notwithstaudiug  the  great  rise  in  the  price  of  bristles,  and  the  universal 
advance  in  wages,  the  quahty  of  the  brushes  made  by  G.  B.  Kent  &  Co.  remains 
the  same.  The  advance  in  cost  is  carefully  calculated,  and  such  advance  only 
is  made  as  is  necessary  to  maintain  the  standard  quality. 

Improved  Steam  Machinery  is  used  to  reduce  the  cost  of  labour,  and  no  adul- 
teration or  alteration  in  quality  or  size  is  permitted. 

Honeycomb  and  Fine  Turkey  Sponges  are  perfectly  cleansed  from  sand,  &c., 
by  G.  B.  Kent  &  Co.,  according  to  the  French  system. 

The  Trade  throughout  the  world  may  obtain,  on  application, 

G.  B.  KENT  &  CO.'S 

Illustrated  Catalogue  of  Brushes 

(A  NEW  ANO  ENLARGED  EDITION  OF  WHICH  WAS  ISSUED  ON  DECEMBER  18T  1872) 

WHOLESALE   ONLY. 


11,  GREAT  MARLBOROUGH  STREET,  LONDON,  W. 


ESTABLISHED    1777. 


PILL 


ROBINSON  I  SONS, 

manufactueeks  of 

Round,  Square,  Oval,  and  Octagon 
Paper  and  Willow  Boxes. 

WHEAT   BRIDGE   MILLS, 

Near  CHESTEKFIELD. 


DEPOT:  17,  BOUVEEIE  STEEET, 
FLEET  STEEET,  LONDON. 

Honourahle  mention  for  Cardboard 
1862. 


All  bearing  tliis  Trade  Marie, 
warranted  2^nic. 

LINT. 


ROBINSON  &  SONS, 

SPINNERS  AND  MANUFACTURERS. 

Cotton  and  Flax  Lints,  Carded  Cotton 

Wools  and  Bandages. 

WHEAT    BPJDGE    MILLS, 

NEAR    CHESTERFIELD. 

To  be  had  of  all  the  Wholesale^Bouses,  or  direct  from 
the  Malcers. 


DEPOT  :  17,  BOUYERIE  STREET,  FLEET  STREET 
LONDON. 
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TOOTH    BRUSHES, 

HAIR    BRUSHES,   &c., 


COATE   &   CO., 

44,  LISLE  ST.,  LEICESTER  SQ.,  LONDON ; 

AND 

NXMMKH    MXLIiS,    S0MERS3KTSHXHK. 


Price  Lists  forwarded  on  receipt   of  Business   Card. 

SKINS  AND  VEGETABLE  PARCHMENT 

For  Tying  over  of  Drugs,  Chemicals,  Preserves,  &c.,  &c. 
For  Capping  Bottles  of  Perfumes,  Medicines,  &c.,  &c. 
For  Packing  and  Covering  of  Chemical  Preparations. 

MANUFACTURED   BY 

H.  ERHARDT  &  Co.,  9,  Bond  Court,  Walbrook,  London,  E.C. 

EXHIBITION  PRIZE  MEDAL,   1862,   was  awarded  to   R.   WESTBURY,  Inventor  and 

Sole  Maker  of  the 

IMPERCEPTIBLE  CURATIVE  TRUSS, 

Deformity    Instruments,  Artificial    Limbs,    Elastic    Stockings,  Improved    Chest 

Expanders,  and  other  luvalid  Appliances. 

26,  OLD  MILLGATE,  MANCHESTER. 

J.  S.  Haywood,  Castle  Gate,  NottiDgham, 

INVENTOIl  and  Mauufactnror  of  ELASTIC  SUR- 
GICAL  STOCKINGS,  KNEE-CAPS,  LEGGINGS, 
&c.,  the  most  efficient  nuaiiH  of  sni)porting  Varicose 
Veins,  WoaknesH,  SpraiiiM,  DiHlocationR,  lUieumatisn), 
Weak  AukloH,  Ac.  ELASTIC  ABDOMINAL  SUl'- 
POliTING  BELTS,  for  Woukuoss,  I'endulous  Abdomen, 
Umbilical  and  Inguinal  Hernia,  Obesity,  Dropsy,  Ladies' 
use  before  and  after  Acconrlioment,  &c.  LADIES'  AND 
GENTS'  CHEST  EXPANDING  UliACES.  TUUSSES, 
SURGICAL  AND  SUSPENSORY  BANDAGES. 


Qreatest  attention  paid  to  Special  Ordert,  which  are 
tnvoHably  forwarded  per  rehum  of  poet. 

B  • 
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THE  ANGLESEY  ARTIFICIAL  LEG, 

The  MEDAL 

for  Merit 

Awarded 

Vienna  Exhibition, 

!s^y  1873. 


Second  Edition,  price  Is.  6i. 

GRAY   ON  ARTIFICIAL  LIMBS. 

By  Mr.  GEAY,  Sole  Operator  to  the  late  Field-Marshal  the 
Marquis  of  Anglesey,  K.G.,  and  Sir  Thomas  St.  Vincent 
Trowbridge,  Bart.  Dedicated,  by  special  permission,  to  Sir 
B.  C.  Brodie,  Bart. 

H.  KENSHAW,  356,  STEAND. 


Mr.  Gray's  extensive  practice  enables  him  to  make  Arti- 
ficial Limbs  only,  and  their  success  is  acknowledged  to  stand 
unrivalled. 


PHILIP    GRAY, 
ARTIFICIAL   LIMB  MAKER, 
7,  COEK  STREET,  BURLmGTON  GARDENS,  LONDON,  W. 

SALMON,    ODY    &    CO., 

Established  tS^fep^  1806. 


PATENT  TRUSS  MAKERS 

To  His  late  Majesiy  William  IV. 

ELASTIC  STOCKINGS,  KNEE-CAPS,  LEGGINGS,  BELTS,  &c. 

LADIES'  ABDOMINAL  BELTS. 
N.B. — Directions  for  Self-Measurement  and  Price  of  the  above  forwarded  on  appli- 
cation by  letter. 

292,     STRAND,     LONDON,    \V.C. 

W.     MILLER, 

29,    LEICESTER    SQUARE,    LONDON,    W.C, 

Manufacturer  of  all  Kinds  of 

Ortliopgedic   Appliances,   Trasses,    Bandages, 

ARTIFICIAL  LIMBS,  CRUTCHES,  &o. 


A    LIBERAL    DISCOUNT    TO    THE    TRADE. 
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INTOTICE    TO    TECE    TI^^^I:>E. 

DINNEPORD  &  CO.  (the  Original  Patentees) 

Beg  to  announce  that  they  have  resumed  the  Manufacture,  on  their  own  Premises 
and  with  Improved  Machinery,  of 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford  and 
Cambridge  Pads,  &c.,  &c., 

In  white,  grey,  and  black  hair,  of  various  degrees  of  hardness,  to  suit  the  most  delicate 
without  risk  of  injury  to  the  skin. 

W^HOLESALE    PRICE    LIST. 


LADY'S   AND   GENT'S   FLESH 

GLOVE  (in  Pairs). 

Nos.  1  and  2  sizes,  38s. ;  No.  3,  408.  per  doz. 

pairs.     Retail,  58. 

HOBSE  GLOVE  BRUSH,  428.  per  doz 


PRINCE    OP    WALES 
GLOVE. 

For  wet  or  dry  use.   18s.  per  doz 
2s.  6d.  each. 

Retail,  6s.  each. 


BATH 

.   Retail, 


||H|| 


CLARENDON  FLESH  RUBBER.  ARMY  BATH  PAD. 

Hair  on  l)oth  sides.    One  surface  is  soft,  the  For  wet  or  dry  use.    Hair  on  both  sides, 

other  hard  :  either  may  be  used  for  friction.  A  Luxury  for  the  Bath.    128.  per  doz. 

24».  per  doz.     Retail,  38. 6<i.  each.  Retail,  28.  each. 

OXFORD  WASHING  PAD. 
For  cleaning  and  softening  the  hands,  and  for  thja  bath.    In  1  doz.  boxes ;  Ss.  per  doi. 
Retail,  Is.  each. 

ALEXANDRA  BATH 

BRUSH. 

Hair  on  both  sides,  on  a  long 

handle.   208.  per  doz.    Retai' 

2$.6d. 

CAMBRIDGE  PAD. 
Hair  on  both  sides;  for  softening  the  hands  and  for  the  Bath.  10«.  per  doE.  Retail,  la.  6d.  each. 


THE  DEMIDOFF. 
42a.  per  doz.    Retail,  6<.  each. 


EXCELSIOR  BATH  BRUSH.  ^    ^     ^, 

Hair  on  one  side,  fine  sponge  on  the  other,  well  sot  on  a  handle.    Answers  toe  aonble 

purpose  of  a  Bpon^e  and  a  floHh  brush.    42*  per  doz.     Retail,  6«.  each. 

FLESH  STRAP  OR  BELT,  AND  BATH  STRAP. 

iOs.  per  doz.    RoUil,  f.«.  ciich.    Ladirh'  quality,  light  hair  and  Boft  pile.    Qmstb'  qoftUty 

black  or  grey,  and  pile  of  various  degrees  of  hardness. 

172,   NEW   BOND    STREET,   LONDON,   W. 

MANUFACTORY:    FOLEY  WORKS,  OfiLE  STREET,  MARYLEBONE. 
Wholetala  Agents:  MAW,  SON  8i  THOMPSON,  11  U  12,  Aldersgato  Street,  E.G. 
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HALL'S  PREPARATIONS  FOR  THE  FARM  AND  STABLE. 

Patrons. 

her  majesty  the  queen,  h  r.h.  the  prince  of  wales,  duke  op 

sutherland,  duke  op  portland,  earl  zetland,  marquis  op 

LONDONDERRY,  EARL  MORTON,  LORD  WALSINGHAM,  and  many 
of  the  largest  STOCK  BREEDERS  in  Great  Britain  and  the  Colonies. 

ALL'S 


This  well-known  preparation  is  of  two  kinds,  namely,  HALL'S  SUMMER  DIP,  and 
HALL'S  WINTER  DIP  OR  DRESSING. 

The  Summer  Dip  commands  a  very  large  and  rapidly  increasing  sale,  it  is  the  only  pre- 
paration in  use  which  will  totally  prevent  the  Maggot-Fly  from  attacking  Sheep.  (See 
Testimonials,  which  may  be  had  post  free.)  It  is  certain  death  to  all  parasites,  and  greatly 
improves  the  quality  and  increases  the  quantity  of  the  wool.  (Wool  dressed  with  this  Dip 
awarded  1st  Prize,  Yorkshire  Show,  held  at  Malton,  1872.)  Most  effectually  prevents  Scab,  &c. 

Used  in  the  United  Kingdom  from  March  to  August  inclusive,  either  for  Dipping, 
Pouring,  or  Watering. 

Sold  in  Canisters,  price  2s.  6d.,  5s.,  and  10s.;  sufficient  for  25,  50,  and  100  Sheep. 

Hall's  Winter  Dip   or  Dressing. 

This  preparation,  like  the  Summer  Dip,  may  be  used  either  for  Dipping,  Pouring,  or 
Watering.  It  is  oleaginous  in  nature,  and  has  the  advantage  of  leaving  the  wool  in  an  oily 
condition,  thereby  protecting  the  Sheep  from  Wet  and  Cold.  It  is  deadly  to  all  parasites, 
and  a  certain  cure  for  Scab. 

In  very  wet  or  cold  countries  Oil  may  be  added,  in  the  proportion  of  a  gallon  to  each  100 
Sheep,  no  solvent  required.  This  is  cheaper,  more  effectual,  and  advantageous  to  the 
Sheep  than  Smearing  or  any  other  mode  of  Winter  Dressing. 

Used  in  Great  Britain  from  September  to  February  inclusive. 

Sold  in  Canisters,  price  2s.  6d.,  6s.,  and  10s.;  sufficient  for  25,  50,  and  100  Slieep. 

Hall's    Foot    Rot    Liniment. 

A  speedy  and  certain  Cure  for  Foot  Rot  in  Sheep. 
Sold  in  Bottles,  price  Is.  and  2s.  6d. 

Hall's  Hoof  Ointment,  for  Horses'  Feet. 

This  Ointment  will  be  found  most  effectual  in  preventing  and  curing  the  following 
diseases,  namely,  Corns,  Sandcrack,  Shelly  or  Brittle  Feet,  False  Quarter,  Contraction, 
Thrush,  Bruised  Soles,  Laminitis  or  Fever  in  the  Feet,  and  that  most  intractable  morbid 
condition  of  the  foot,  known  as  Navicular  Disease. 

Price  3s.  6d.,  7s.,  and  10s.,  in  Canisters. 

Hall's  Stable  Soap  for  Washing  Horses. 

This  Soap  is  a  medicated  Soda  or  Hard  Soap,  used  instead  of  common  Soap  for  Washing 
Horses.    It  prevents  and  cures  Mud  Fever  or  Clay  Bum,  also  Grease,  Cracked  Heels, 
Itching,  &c.,  gives  a  fine  gloss  to  the  Skin,  prevents  Mange,  and  all  other  cutaneous  diseases. 
Price  2s.  6d.  and  5s.  in  Tins, 


The  above  Preparations  Invented  and  Manufactured  only  by 

EOBERT  HALL,  M.R.C.V.S.,  L.  &  E.,  Stockton-on-Tees,  England. 

Sold  by  Druggists  and  appointed  Agents  in  all  Towns. 
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Patronized  by  Members  of  the  Royal  Agricultural  Society  of  Great  Britain,  and 
by  Thousands  of  the  First  Practical  Farmers  in  the  Kingdom. 


D.  CLARKE'S  WHEAT  PROTECTOR 

Has  been  tested  upwards  of  Twenty-seven  years,  and  proved  by  the  Testimonials 
of  Thousands  of  the  First  Practical  Agriculturists  in  the  kingdom  to  be  a  certain 

PREVENTIVE  OF  SMUT  IN  WHEAT, 

And  an  effectual  safeguard  against  the  attacks  of  Slug,  Grub,  and  Wirewoem, 
AT  A  COST  OF  LESS  THAN  TWOPENCE  PEB  ACEE. 


In  Packets,  9d.  each,  containing  sufficient  to  Dress  Eight  Bushels 
of  seed,  which  can  be  dressed  and  fit  to  sow  in  a  quarter  of  an  hour. 


Testimonials  from  some  of  the  largest  Agricultui-ists  in  the  kingdom  may  be 
obtained  of  the  Agents  in  nearly  every  town. 

Prepared  at  G.  B.  CLARKE'S  Manufactory  (Son  and  Successor 
to  D.  Clarke),  Woburn,  Beds. 

Trade  price  6«.  per  doz.  net  cash,  with  the  order ;  carriage  paid  on  one 
gross  and  upwards  (not  on  a  less  quantity).  Show  cards,  posters,  and  counter 
bills,  with  name  and  address,  can  be  had  from  the  Proprietor. 


Certain    Cure    for    Scab    in    Sheep. 

SHEEP  DIPPING  COMPOSITION. 

Patronized  by  His  Grace  the  Duke  of  Bedford;  Viscount  Falmouth  ;  Earl 
Darnley  ;  and  many  of  the  largest  Flockmasters  in  Great  Britain. 


This  preparation  effectually  cures  the  Scab,  stops  the  fearful  ravages  of  the 
Fly  in  the  summer  months,  destroys  all  Ticks,  Lice,  &c.,  increases  the  quantity 
and  improves  the  quality  of  the  wool,  and  materially  benefits  the  general  health 
and  condition  of  the  flock.  It  also  dissolves  instantly  in  cold  water,  and  can 
be  resorted  to  with  perfect  safety  at  all  seasons  and  in  any  climate,  and  gives 
perfect  satisfaction.     See  list  of  testimonials  of  all  agents. 

Sold  by  Chemists,  and  the  Trade  everywhere,  in  Packets  Is.  4d. 
each,  containing  sufficient  to  Dip  Twenty  Sheep,  or  for  Dressing 
Thirty  to  prevent  the  Ply  striking  them. 


Proprietor— G.  B.  CLARKE,  M.P.S.,  Wohum,  Beds. 

Wholesale  Agents: — Barclay  <fc  SoNi,  Farringdon  Street;  W.  Edwards,  Old 
Change  ;  W.  Matiikr,  Bath  Street,  Newgate  Street,  London ;  Smith  &  Sons, 
Magdalen  Street,  Norwich  ;  Lofthousb  A  Saltmkr,  Hull ;  and  B.  Bbll,  Town 
Hall  Buildings,  Ncwcastlo-on-Tyne. 

Trade  price,  1()«.  per  doxou  packets,  net  OMh,  with  the  order  ;  carriage  paid 
on  one  gross  and  upwards  (not  on  a  less  quantity).  Show  cards,  posters,  and 
counter  bills,  with  name  and  adj^css,  forwarded  with  all  orders. 
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■^A^HE^^T      SO^AriITC3-, 


Patronized  by  all  the  principal  .<p^^ipMff^<^        Noblemen,  Landowners, 
and  Agriculturists  j^^^Q^^W^^^^  ^^  ^^^  Kingdom, 

And  was  hcnoured  with  the  patronage  of  His  late  Royal  Highness  the 
PRINCE  CONSORT. 


DOWN'S  FARMER'S  FRIEND, 


FOR   PREVENTING   THE 


ANI>   THE 

RAVAGES  OP  THE  SLUG,  GRtJB,  AWT>  WIRE-WORM. 


It  will  also  promote  the  germination  and  growth  of  the  Seed  Wheat,  and 
indirease  the  produce  of  the  crop  equal  to-a  change  of  seed. 


A  Ninepenny  Packet  is  suflacient  for  Six  Bushels  of  Seed  "Wheat,  whieli 
can  be  dressed  and  fit  to  sow  in  a  q.uarter  of  an  hour. 


In  using  it  no  Lime  or  Brine  is  required ;  the  preparation  of  the  seed  is 
attended  with  little  trouble,  and  it  is  easier  and  drier  for  the  drill  at  the  time  of 
sowing  than  any  other  plan. 

Testimonials  from  the  largest  Wheat-growers  in  the  kingdom,  bearing  testi- 
mony to  its  great  power  and  efficacy  are  in  print,  and  may  be  had  of  Agents, 
who  are  appointed  for  every  district. 

Full  directions  for  itse  are  given  with  each  Packet. 


Manufactory— Y/OBURN,    BEDS, 


Wholesale  Agents  : — Messrs.  Langtons,  Scott  &  Edden,  226,  Upper  Thames 
Street,  London. 

Caution. — To  guard  against  fraudulent  imitation  and  consequent  disappoint- 
ment, see  that  the  signature  of  "  HENEY  DOWN  "  is  on  the  Label. 


From  the  '^  Agricultural' Magazine." 

'"  Down's  Farmers*  Friend  is  the  cheapest  and  best  Dressing  for  Seed  Wheat. 
By  the  use  of  it  not  only  is  Smut  in  Wheat  effectually  prevented,  but  the  under- 
ground ravages  of  the  Slug,  Grub,  and  Wire-worm  completely  annihilated.  The 
Testimonials  in  favour  of  it  are  now  so  niimerous  that  scarcely  anything  could 
be  said  which  would  not  be  an  echo  of  them." 

m 
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DODWELL'S  MARKING  INK. 


W.  H.  DODWELL  be^s  to  inform  the  Trade  that,  in  order  to  meet  the  increasing  demand 
for  his  MARKING  INK,  he  has  taken  extensive  premises  at 

178,  CAMBERWELL  NEW  ROAD,  S., 

where  in  future  the  business  will  be  carried  on. 

DODWELL'S  MARKING-  INK  is  firmly  established  in  public  favour  and  is  now 

the  leading  ai-ticle  in  the  trade.   Unlike  many  of  the  so-called  Marking  Inks,  it  does  not  bum 
the  finest  fabrics,  or  turn  brown  by  washing,  but  remains  permanently  JET  Black. 

The  introduction  of  Dod well's  Marking  Ink  into 
Foreign  Markets  cannot  fail  to  give  general  pubhc 
satisfaction,  as  the  annoyance  of  empty  and  leaky 
bottles  has  been  entirely  overcome  by  means  of  a 
novel  process  of  capping  the  corks.  Directions  for 
use  in  French,  German,  and  Spanish. 

W.  H.  Dodwell  wishes  to  draw  the  attention  of 
Home  and  Foreign  buyers  to  the  flattering  testi- 
monials received.  He  has  also  had  SPECIAL 
PERMISSION  gi-anted  him  by  the  following 

Chemists  to  PUBLICLY  STATE  that  they  have  sold  his  Ink  with  great  satisfaction, 
as  they,  and  what  is  more  important,  their  customers,  find  it  everything  that  is  desirable. 


IDOZ. 
OFTHIRTEEN^ 
>.  BOHLES^ 


Ashton,  Southport. 
Anderson,  W.,  Edinburgh. 
Aitken,  W.,  ,, 

Andrew,  H.,  Aberdeen. 
Barnes,  J.,  Preston. 
Ball  &  Co.,  Belfast. 
Bell,  H.,  Waterford. 
Baxter,  G.,  Liverpool. 
Borthwick,  Kelso. 
Bowman,  J.,  Leeds. 
Blain,  H.,  Bolton. 
Burnett,  N.,Frazerburgh. 
Brown,  W.,  Dunfermline. 
Buck,  T.  M.,  Liverpool. 
Bullock,  T.,  Warrington. 
Cantrell  &  Co.,  Belfast. 
Clarke,  J.,  Manchester. 
Cotton,  J.,  St.  Helen's. 
Daggers,  F.,  Preston. 
Davidson,  J.,  Elgin, 
Doig,  W.,  Dundee. 
Downward,  .1. ,  Ulverstone. 
Duncan,  J.,  Glasgow. 
Duncanson,  W.,  Stirling. 
Ellis,  G.,  Southport. 
Famworth,  W.,  Blackburn. 
Fingland,  J.,  Liverpool. 
Fearnsido,  Aberdeen. 
Galloway,  A.,  Forres. 
Garland,  A.  P.,  Blackburn. 
Gardner,  8.,  Morecainbo. 
Ga«fl,  G.  C,  Whitehaven. 
Gray,  A.,  Edinliurgb. 


Grattan  &  Co.,  Belfast. 
Gorrie  A.,  Kirkcaldy. 
Hamilton,  J.,  Glasgow. 
Hardie,  J.,  Dundee. 
Heap,  Preston. 
Holt,  E.  H.,  Altrincham. 
Hughes,  E.,  „ 

Hughes,  R.,  Liverpool. 
Humphries,  C,  Garston. 
Jones,  F.,  Liverpool. 
Jarvis,  W.,  New  Brighton. 
Laird,  G.  H.,  Edinburgh. 
Leete,  W.,  Manchester. 
Lumby,  A.,  Birkenhead. 
Macdonald,  Edinburgh. 

„        J.,  Frazerburgh. 
Mackereth,  W.,  Ulverstone. 
Mackenzie,  J.,  Edinburgh. 
Mac  Ritchie,  D.,  Inverness. 
McCuUoch,  J.,  Edinburgh. 
Mitchell  &  Eraser,  Inverness. 
Mottershead   A   Co.,    Man- 
chester. 
Mercer,  N.,  Liverpool, 
Mumbray,  H.,  Manchester. 
Napier,  A.,  Edinburgh. 
Newsholme,  W.,  Bradford. 
Niabit,  J.,  Portobello. 
Niven,  W.,  Edinburgh. 
Noble,  A.,  „ 

Parker  &,  Son,  Carlisle. 
Park,  W.,  Broughty  Ferry. 
Payne  &  Co.,  Belfast. 


Payne   &   Chapman,   Man- 
chester. 
Pearson,  E.,  Liverpool. 
Peters,  J.,  Jedburgh. 
Pettegrew,  J.,  Glasgow. 
Pottage,  J.,  Edinburgh. 
Bedford,  A.,  Liverpool. 
Reid,  J.,  Montrose. 
Reid,  Neil,  Perth. 
Ritchin,  D.,  Aberdeen. 
Robertson,  W.,  Elgin. 
Robinson,  B.,  Pendleton. 
Robinson,  R.,  Rochdale. 
Sandeman  &  Co.,  Dundee. 
Sawyer,  J.,  Carlisle. 
Seath,  A.,  Dunfermline. 
Smith  &Govan,St.  Andrews. 
Scott,  Preston. 
Sibbald,  R.,  Southport. 
Stephenson,  J. ,  Edinburgh. 
Storrar,  D.,  Kirkcaldy, 
Smyth,  T.,  Liverpool. 
Todd,  Joe,  Carlisle. 
Todd,  Levi.  Preston. 
Townley,  T.,  Keswick. 
Turner,  J.  A.,  Liverpool. 
Veitch,  J.,  Dunse. 
Warrio,  D.,  Liverpool. 
Walker,  T.,  Stirling. 
West,  W.,  Bradford. 
Wheeler  &  Whitaker.Belfast. 
Wright,  G.,  Liverpool. 
Young,  J.,  Elgin. 


Hccoived  from  Mr.  B.  Bbhoib,  Manchester. 
"  We  have  for  some  months  sold  Don* 
will's  Mabkiito  Iwk,  and  found  it  give 
general  satis&ction  to  our  cuHtoiners.  Wo 
nave  also  otirselves  submitted  the  Ink  to 
severe  tests,  with  satiHfacUjry  results. 

Signed,       MonsBSHBAO  St  Oo." 


Messrs.  Qbattan  &,  Co.,  write  :— 

"Medical Hall  Belfast. 
"We  have  sold  a  very  large  quantity  of 
•  Dod  well's  Marking  Ink.'    We  believe  it  to 
bo  a  very  superior  arUcle,  and  And  it  gives 
general  satisfaction  to  our  customers. ' 


Wholesale  Agents :— MAW,  SON  k  THOMPSON,  BUROOYNE,  BURBIDQE  &  CO., 
London.  GLASGOW  APOTHECARIES'  CO.,  McMASTER,  HODGSON  h  CO., 
Dublin,  and  from  all  Patent  Medicine  Dealers. 
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This  Mustard  Plaster  never  Blisters  or  Marks  the  Skin. 

COOPER'S 

Smapim  €mnt,  ax  M^xBiixxtf  '^rn^tx, 

AN  IMPROVED  FORM  OF  MUSTARD  POULTICE  INTRODUCED  &  REGISTERED  IN  186^: 

CLEAN,  EFFICIENT,  SAFE,  AND  CONVENIENT. 


TRADE   W    MARK. 

REGISTERED 


No  household  should  be  without  this  invaluable 
Plaster.  Its  remarkable  curative  properties  in 
Rheumatism,  Sciatica,  Neuralgia,  Toothache, 
Tic-doloreux,  Spinal  Complaints,  &c.,  have  been 
testified  by  eminent  Physicians  and  Surgeons  in 
all  parts  of  the  world.  This  Piaster  is  equally 
suitable  for  children  as  adults.  The  following, 
from  well  known  Physicians,  will  be  read  with 
interest : — 


"  This  is  really  a  very  useful  Invention." 
— Lancet. 

'*  Far  superior  to  the  ordinary  mustard 
poultice."— Dr.  Abbotts  Smith. 

"  Efficacious  for  coughs,  sore  throats,  deaf- 
ness, pleurodynia,  &c." — Medical  Times  and 
Gazette. 

"Keeps  good  in  any  climate." — Dr.  Ste- 
vens. 

"  Cleanly,  easy  of  application,  and  always 
ready." — Dr.  Richardson. 


"  Certain  and  uniform  in  its  action." — Dr. 
Ellis. 

"  Leaves  no  Makk." — Dr.  Spencer  Thorn' 
son. 

"  Soothing  and  comforting.  Extremely 
useful  in  children's  complaints." — Dr.  Book- 
less. 

"  Possesses  many  advantages,  namely, 
readiness  of  application,  cleanliness,  light- 
ness, and  a  uniform  diffusion  of  stimula- 
tion."— Dr.  Down. 


For  E-henmatism,  Sciatica,  Neuralgia,  Toothache,  Tic-doloreux,  &c. ,  this 
Plaster  is  invaluable. 

In  Sheets  at  One  Penny  each ;  also  in  Packets,  6d.,  Is. ,  Is.  6d  ,  and  2s.  6d. 

CAUTION.— Ask  for  COOPEE'S  SINAPINE  TISSUE,  and  beware  of  spurious 
and  dangerous  imitations.  In  boxes  at  3s.,  containmg  3  doz.  Plasters,  adapted 
for  charitable  purposes  and  district  visitors;  also  in  packets  at  2s.  6d.,  Is.  6d., 
Is.,  and  6d.     Prices  to  the  trade,  4s.,  8s.,  12s.,  and  20s. 

The  Penny  Plaster  in  boxes  containing  3  doz.,  2s.,  each. 


INVENTORS   AND    SOLE    MANUFACTURERS — 

COOPER    &    CO., 

IJljarmatnttttnl  Cljcmista, 
GLOUCESTER  ROAD,. SOUTH  KENSINGTON,  8.W., 

AND   AT 

Abingdon  Road,  Kensington,  W. 

SPECIAL  NOTICE.— Cooper's  Sinapine  Tissue,  or  Mustard  Paper, 
labelled  Extra  Strong,  is  twice  the  usual  strength,  and  may  be  obtained 
at  the  ordinary  price  through  any  Chemist, 
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Ollebicaf  awh  Siircjicttf  yfastcrs 

OF  AIL  KINDS,  AND 

SURGICAL   APPLIANCES    VARIOUS. 


EWEN'S    PLASTERS 

Have  secured  to  themselves  a  reputation  for  excellence  of  quality  which  is 
unrivalled. 


Attention  is  invited  to  the  few  following  Specialities  in  particular,  they 
being  but  comparatively  of  modem  introduction,  but  generally  approved  of 
by  the  Faculty. 


THE  THIN 

Waterproof  Adhesive  Strappings 

AND 

IMPERMEABLE  MEDICATED  PLASTERS, 

Which  are  prepared  to  prescriptions  on  Chamois  Leather  and  Buckskin, 
FOR     USE     IN     THE     BATH. 

ALSO,    THE 

XMPHHMEABLK    LAMB-SKIK, 

A  light,  elegant,  and  simple  form  of  perfect  water-dressing. 


ELASTIC  STOCKINGS,  ABDOMINAL  BELTS,  AND  OTHER  SURGICAL  BANDAGES 

▲BB  ALSO   SUPPLIED  AT 

Old-Established  /Voted  House  for  Medical  Plasters,  &c. 
106,  JERMYN  STREET,  LONDON.  S.W. 
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COPYRIGHT,     ORIGINAL,     AND    ONLY    GENUINE. 


WHITAKER    &    GROSSMITH'S 

PURE  WHITE  GLYCERINE  SOAP. 

Richly  perfumed,  and  possessing  the  Emollient  and  Cosmetic  properties 
of  Glycerine  for  the  Skin  and  Complexion, 


Is,  6d.  boxes  of  Three  Tablets.    12s.  per  dozen  boxes. 

Note. — The  extraordinary  merit  and  consequent  unprecedented  demand  for 
WHITAKER  &  GEOSSMITH'S  PURE  WHITE  GLYCERINE  SOAP, 
has  caused  numerous  unprincipled  imitations  of  their  new  style  of  Box  and 
Labels.     To  save  disappointment,  purchasers  should  carefully  observe  the  name 
of  the  Sole  Proprietors,  Whitakek  &  Gbossmith,  Perfumers,  London. 


W.  &  G.  also  beg  to  solicit  notice  of  their  other  "  Specialities,"  comprising : 
— Centfleuk,  Jockey  Club,  Real  Old  Musk,  Sandringham,  Semi-cut  Bars, 
New  Oval  and  Assorted  Soap  Tablets,  Centfleur  Pomade  and  Oil,  Oleine, 
Brilliantine,  Cantharidine,  and  Lime  Creams,  etc.  Centfleur,  Pearl  of 
Perfumes,  and  other  Bouquets,  Anglo-Cologne,  Lavender  Water,  &c.,  with 
Patent  Sprinkling  Caps.  All  of  acknowledged  merit,  and  put  up  in  attractive 
forms,  which  command  a  ready  and  increasing  sale. 


Sample  Orders,  Price  Lists,  and  Terms  of  the  Manufacturers, 

120,    FORE    STREET,    CITY,    LONDON,    E.G. 

m:  o  o  K's 

Medical    Plaster    Manufactory, 

ESTABLISHED  MORE  THAN  56  YEARS. 

ONLY  TO   BE    OBTAINED   AT 

SALTISFORD,   WARWICK. 


Orders  hy  post  promptly  executed. 

Sole  London  Agents :  Messrs.  NEWBERY  &  SONS,  37,  Newgate  St. 

belXadonnI^    or    opium    plasters 

Spread  on  Leather,  with  improved 

"ADHESIVE      MARGIN." 

Sizes,  Shapes,  (fee,  sent  on  application  to  the  Sole  Manufacturers: 

GOOSEY  &  EOG-ERS,  Chemists,  and  Makers  of  Marginal  Plasters, 

STEPNEY,  LONDON,  E. 

TO    SIl^TO-    J\.1>T1D    SF>E.^K1    AA7-ELL. 

MILES  DOUGHTY'S  VOICE  LOZENGES  for  the  THROAT. 

Jn  boxes  6d.,  Is.,  2s.  6d.,  and  5s. 
5,146  testimonials,  including  Jenny  Lind,   Christine  Nilsson,   Louisa  Pyne, 
KA.TE  Gordon,  Sir  Michael  Costa,  Archbishop  Manning,  and  Herr  Theodok 
Wachtel,  Court  .Singer  to  the  Emperor  of  Germany. 

MILES  DOUGHTY,  Chemist,  26,  Blackfriars  Road,  London, 

AND  WHOLESALE  HOUSES. 
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PURE    ESS.    LEMON    AND    BERGAMOT. 

,,  FRENCH    POMADES    AND    OILS. 

,,  ROSE    AND.    ORANGE    FLOW^ER    ^WATER. 

,,  OTTO    ROSES    (VIRGIN). 

,,  OILS,  NEROLI,  ROSEGERANIUM,  YLANG  YLANG. 

SANDAL^WOOD,    ETC. 
The  Trade  are  respectfully  informed,  that  of  the  above  articles  (which  we  use 
largely  in  our  own  manufactures)  we  keep  and  sell  none  but  a  ^^  pure  quality  " 
and  shall  be  happy  at  any  time  to  quote  prices  or  submit  samples,  believing 
that  the  same  will  compare  favourably  with  those  of  other  houses. 


R.  LOW,    SON  &  HA  YD  ON,  148,  Strand,  London. 


The  Brilliant,  Transparent,  and  Permanent  Yellow  Colouring  for  Pomades,  &c., 
prepared  for  the  last  ten  years  solely  by 

J.    H.    BALDOCK,  Pharmacist, 

OF  SOUTH  NORWOOD,  S.E., 

May  now  be  obtained  from  Messrs.  S.  Maw,  Son  &  Thompson,  11,  Aldersgate 
^^►o'e  ma^^      Street,  London,  E.G.,  his  Wholesale  Agents,  and  all  Wholesale 
^       '      Houses. 

Special  Quotations  for  Wholesale  and  Shipping  Orders  to  be 
,^  ^  ^made  dkect  to  J.  H.  BALDOCK,  3,  High  Street,  South  Nor- 

'4trRE0LEit<'&*  wood,  S.E. 
BEOisTEEED.  <S^o/fi  ill  1  lb.  bottles,  4s.  each. 

1  oz.  is  guaranteed  to  effectively  colour  2  lbs.  of  Pomade. 

RIMMEL'S    CHOICE    PERFUMERY. 

First  Medal  (Progress)  Vienna  Exhibition. 

IHLANG-ITTLANG,  VANDA,   HENNA,  JOCKEY  CLUB,  VIOLET,  TEA,  COFFEE,  and 

other  sweet  Perfumes,  from  2a.  6d. 
RIMMEL'S  LIMB  JUICE  and  GLYCERINE,  the  best  preparation  for  the  hair,  \s.  60.  and 

2s.  fid. 
RIMMEL'S  GLYCERINE  SOAP,  6cl.  and  Is.     Pellucid  do.,  Is. 
RIMMEL'S  far-famed  TOILET  VINEGAR,  Is.,  2».  6d.,  and  gs. ;  Violet  Water,  38.  6cl. ;  Toilet 

Water,  2«.  6d.    Florida  Water,  28.  6c/. 
RIMMEL'S  AQUADENTINE,  for  whitening  the  teeth  and  sweetening  the  breath,  28.  6d. 
RIMMEL'S  PHOTOCHROME,  a  new  Pomade  for  Restoring  Grey  Hair  and  Board  to  their 

ori^nal  colour,  through  the  agency  of  light,  38.  6d. 
RIMMEL'S  VELVETINB,  a  new  Refined  Toilet  Powder,  Is.  6d.  and  28.  6d. 

EUGENE  RIMMEL,  Perfumer  to  H.R.H.  the  Princess  of  Wales,  96,  Strand ;  128,  Regent 
Street;  24,  Cornhill,  London. 

N.Ii. — WholasaJe  TAsts  obtained  and  Samples  in  spec  fr(7.  nt  90.  Fstrand. 

mil's  MONA  BOUQUET. 

I'UIU'AREO    BT  THB   WiDOW   OF   TtIB   LATR   JoSBPU    OkKI.L. 

In  UoHUh,  In.,  I.k.  !t(L,  and  38.  6d.  each.  Trade  Price,  9h.,  15«.,  a<)«.  per  dozen. 
WnoLRSALR  AoKNT^:  W.  Miithor,  Newbery's,  Sangor'n,  Hurgoyno's,  Harclay's,  and  Mil- 
lard's, London  ;  i;v!iim,  HonH  A  Co.,  RaimcH  &  Co.,  H.  Jackson,  J.  Annfen  &  Co.,  Liver- 
pool ;  W.  Mather,  M.  Tomlinson,  H.  Tumor  &  Co.,  Manchostor ;  Uoodal),  Uackhoune  A 
Uo.,Ix;o»1h;  J.  M.  Fairlio,  Glasgow;  Clark  A  Pinkorton,  Etlinburgh ;  Felton,  Qrimwado 
k  Co.,  Mellwurne. 

Applioations  for  Wholesale  Agencies  to  be  made  to  the  Solb  OoiraioiraB, 
THOMAS    'WEST,    Chemist,    Stretford,    Manchester. 


Registered  Trade  Mark,  "Douolas  Piib/'  aiBxed  on  the  oattide  wrapper  of  each  bottle. 
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The  Use  of 

The  Glenfield  Starch 

Always  Secures 
The  Delight  of  the  Laundress, 

The  Admiration  of  the  Beholder, 

And  the  Comfort  of  the  Wearer. 

AMERICAN     BAY     RUM, 

IMPORTED  AND  INTRODUCED  BY 

MICHAEL   E.    FOSTER,  18,  Bishopsgate  Without,  E.G. 

Trade  Prices : — Half  Pints,  18s.  per  doz. ;  Large  Pints,  44s.  per  doz. 
To  Shippers  and  others  requiring  it  in  Bond,  M.  E.  F.  will  be  happy  to  forward  Special 

Quotations. 

DR.   C.    R.   COFFIN'S 

AMERICAN    DENTIFRICE. 


Prepared  only  by  WILLIAM  DARLIITG,  Chemist,  Manchester. 


May  he  had  from  S.  Maw,  Son  &  Thompson  ;  Barclay  &  Sons  ; 
F.  liTEWBERY  &  Sons  ;  Sanger  &  Sons  j  and  any  Wholesale  House  in  London. 


Price  2s.  per  box,  and  family  jars,  10s.  each. 

EVERY    FAMILY    SHOULD    USE 

ftitclj^tm's  S(3orb's  Complete  Ifiur  pressing  gateam. 

It  is  a  compound  of  surpassing  excellence  for  stimulating  the  growth  and 
beauty  of  the  Hair,  unequalled  for  removing  Scurf  or  Irritation  from  the  Skin 
(Registered).     See  Testimonials. 

IMPORTANT  DISCOVERY. 

Lineham's  British  Excelsior  Grey  Hair  Eegenerator. 

Free  from  Lead  and  other  dangerous  ingredients,  for  restoring  Grey  Hair  to  its 
original  colour,  for  promoting  its  growth  and  luxuriance,  and  preventing  Scurf 
or  Baldness.     In  large  bottles  at  22s.  per  doz. 

Manufactured  at  43  and  44,  CASTLE  GATE,  NEWARK. 

3Iaij  be  obtained  through  any  Wholesale  House. 

Greensill's     Original      Mona     BouquET. 

The  Sweetest  Perfume  in  the  "World. 

REGISTERED    TRADE    MARK-TOWER    OF    REFUGE,    DOUGLAS    BAY. 

Agents  : — Leeds  :  Hirst,  Brooke  &  Hirst ;  Goodall  &  Backhouse.  York  : 
Clarke,  Bleasdale  &  Co. ;  Eaimes  &  Co.  London  :  Barclay  &  Sons  ;  S.  Maw  & 
Co. ;  Wm.  Mather  ;  Wm.  Edwards ;  Sanger  &  Sons  ;  E.  Hovenden  &  Sons. 
Liverpool :  Evans,  Sons  &  Co. ;  Clay,  Dod  &  Case  ;  J.  Thompson  &  Co.  Man- 
chester :  Jewsbury  &  Brown ;  J.  Woolley  &  Co. ;  Mottershead  &  Co. ;  Lynch  & 
Bateman :  Wm.  Mather. 


PREPARED   BY  THE   ORIGINAL   INVENTOR  OF  THE  TRUE   MONA   BOUQUET — 

T.    B.    GKJKJKHSXLL,    DOUGLAS,    ISLJK     OF     MAH. 


ADVERTISEMENTS.  637 


The  SPECIAIi  ATTENTION  OF  THE  TRADE  is  called  to 

MESSRS.    SANGER    AND    SONS' 

1873  MIDSUMMER  ANNUAL  CATALOGUE  OF 

yateiit  3Uet)iciiies,  ]Jci*fuincri),  Simbries,  (fcc. 

By  far  the  largest  and  most  complete  List  in  the  Trade,  Post  Free  on  receipt  of  business 

150,  OXFORD  STREET,  LONDON,  W. 


A  Handsome  small  framed  SHOWCARD  and  1000  HANDBILLS,  with  Name  and  Address, 
wiU  be  printed  for  anv  Chemist  giving  an  order  for  £l  worth  of 

BENZINE     COLLAS, 

At  the  following  price,  viz . 

6d.  Size,  48.  per  Dozen,  subject  to  Discount. 
Is.  Od.  do.    88.        do.  do.  do. 

Is.  6d.  do.  13s.  6d.  do.  do.  do. 

Special  Quotations  to  Shippers  and  Large  Buyers. 


1000  HANDBILLS,  with  Name,  and  Two  Tin  SHOWCARDS  are  suppUed  with  all  orders 
for  1  Dozen  (13)  Boxes  of 

THE    GENUINE   WIDOW    WELCH'S   PILLS. 

Prepared  by  Mrs.  Kearsley  personally. 

Price  27s.  per  dozen,  subject  to  10  per  cent,  for  cash. 

Special  Quotations  to  Skippers  and  Large  Buyers. 


General  Agents  :-J.  SANGER  AND  SONS, 

150,  OXFORD  STREET,  LONDON,  W. 

CEMENT    FOR    BROKEN    ARTICLES,    &c., 

USED   AT   ALL   THE    GOVERNMENT    MUSEUMS. 

FOULKES'S    CEMENT 

May  be  used  to  almost  any  Substance,  from  Glass  and  China  to  Leather,  Wood, 
or  Iron,  and  the  articles  joined  bear  washing  in  boiling  water.  The  large  range 
to  which  this  is  applicable,  its  strength,  facility,  and  neatness  in  use,  and  the 
readiness  with  which  it  adheres,  renders  it,  without  doubt, 

THE     MOST     USEFUL     EVER     INVENTED. 
It  is  equally  suited  to  articles  of  the  coarsest  or  of  the  most  deUcate  con- 
struction, and  will  retain  its  virtue.s  in  any  climate. 

]u  lUMles,  at  Is.     Sample  Bottles,  6d. 
Sold  by  Chemi.sts.     Wliob-sale  at  the  Patent  Medicine  Houses,  or  direct  from 

W.  J.  POULKES,  Operative  Chemist,  BIRKENHEAD. 
GOOD   BUTTER    IN    HALF   AN    HOUR. 

Caution. — H.  GOODALL,  DERBY,  is  the  orij^nal  Inventor  and  Manufactxirer  of  the 

Celebrated  Butter  Powder, 

For  BCpamtinK  all  iinpui'itioa  from  the  cream,  and  saviuK  labour  in  churning. 

Invented  1841. 

Prepared  and  Sold  by  the  Origrln*!  InTentor,  H.  GOODALL,  Derby. 

Wh)lemle  by  th;  London  aivd  Liverpod  Jlousjs,  in  packets  at  Zd.,  M.,  Is.,  2<.C(Z., 

and  6s.  each. 


GOODALL'S   PATENT   GRINDING   MACHINES, 

With  13-inch  Wodjfwood  Mortar,  £7  10s.  each. 
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MEDAL 

1873, 

"Which  really  consists  of  pure  Cocoa  Nibs 
deprived  of  the  superfluous  oil." — Food,  Water, 
and  Air,  Edited  by  Dr.  Hassall. 

MEDALS 

1855, 1867, 

VIENNA. 

FRY'S 

mmim 

A  perfectly  pure  and  delicious  beverage 
prepared  exclusively  from  choice  Cocoa 
Nibs  deprived  of  the  superfluous  oil. 

Of  great  value  to  invalids  who  wish  to  avoid 
rich  articles  of  diet.     Purchasers  of  this  class  of 
Cocoa  should  ask  for  "  Fry's  Extract  of  Cocoas 

PARIS. 

MEDAL 

1872, 
MOSCOW. 

MEDALS 

1851,1862. 
LONDON. 

MEDALS 

1865, 1872, 
DUBLIN. 

MEDAL 

1853. 

NEW  YORK. 

DIPLOMA    OP    MERIT,    VIENNA    EXHIBITION,    1873. 

Group  IV.    No.  29. 

Pure  Sauce,  "  The  Adulteration  of  Food  Act,"  1872.    35  &  36,  Vic,  c.  74. 


G.   B.   CLARKE'S 

"WOBU  RN     SAUCE,"* 

Pronounced  by  Connoisseurs  ^^  The  Best  of  its  Kind,'^ 

For  Game,  Poultry,  Roast  Meat,  Steaks,  Chops,  Cutlets,  Pish, 
Soup,   Gravies,  Made  Dishes,  «&c.,  &c. 

It  improves  Appetite  and  Digestion,  and  has  a  full  rich  flavour,  peculiar  to 
itself,  not  possessed  by  any  other  Sauce.  Bead  Certificates  op  Pueitt  from 
Dr.  Attfield,  Ph.D.,  F.C.S.,  &c.,  &c.  ;  W.  L.  Scott,  Esq.,  F.C.S.,  F.A.S.L., 
F.R.S.S.A.,  &c. ;  Arthur  Hill  Hassall,  Esq.,  M.D. ;  and  from  the  first  Medical 
Practitioners  and  Chemical  Analysts  of  the  day,  accompanying  each  bottle.  Re- 
tail, Is.  and  2s.  each. 


G. 


Sold  Wholesale  and  for  Export,  by  the  Proprietor, 

B.    CLARKE,    M.P.S.,    Woburn,    Beds; 


Messrs.  Barclay  &  Sons,  95,  Farringdon  Street ;  J.  Sanger  &  Sons,  150,  Oxford  Street;  Sutton 
&  Co.,  Bow  Churchyard  ;  Dixon,  Dean  &  Co.,  Cowcross  Street,  London;  W.  Mather,  Bath 
Street,  Newgate  Street,  London,  and  Manchester;  Evans,  Sons  &  Co.,  56,  Hanover  Street, 
Liverpool ;  and  by  Chemists,  Grocers,  and  Italian  Warehousemen  throughout  the  world. 


igi°  See  that  the  Name  is  on  all  Wra^jpers  am,d  Labels.   Entered  at  Stationers'  Hall. 
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LIEBIG  COMPANY'S 
EXTRACT  OF  MEAT, 

MANUFACTUEED  BY 

LIEBIG'S  EXTRACT  OF  MEAT  COMPANY,  LIMITED. 
43,    MARK    LANE,    LONDON, 

AS    SUPPLIED    TO    THE 

BRITISH^  GERMAN,  FRENi!H,  DUTCH,  ITALIAN,  AND  OTHER  GOVERNMENTS, 

HAS   BEEN   AWARDED 

EIGHT    GOLD    MEDALS.    AND    GRAND    DIPLOMAS    OF    HONOUR, 

For  its  superiority  over  all  other  Extracts  of  Meat. 


ONE  Pound  of  this  Extract  contains  the  soluble  parts  of  34  lbs.  of  Fine  Beefy 
free  from  fat  and  gelatine,  corresponding  with  about  45  lbs.  of  English 
butchers'  meat,  as  sold  in  the  shops. 

It  is  used  not  only  for  medical,  but  much  more  extensively  for  household  pur- 
poses, and  is  the  cheapest  and  finest-flavoured  stock  for  soups,  entre3s,  sauces, 
&c.  At  the  present  retail  price,  a  pint  of  delicious  beef  tea  costs  about  twopence 
farthing,  whilst  made  from  fresh  meat  it  would  cost  about  one  shilling. 

o.A.xjTioisr  I 

Every  genuine  Jar  bears  on  the  Certificate  Label  round  the  Capsule  the  two 
Signatures  of  PROFESSOli  DR.  MAX  von  PETTENKOFER  and  BAEON  H. 
von  LIEBIG,  thus  :— 


MSLXattm, 


f^^^^ 


And  across  the  Trade  Mark  Label  a  fac-simile,  in  lieu  of  the  Signature  of  the 
Inventor,  the  late  BABON  JUSTUS  von  LIEBIG. 


ASK  FOB 


LIEBIG     "COMPANY'S"    EXTRACT. 

Sold  by   all  Chemists,   Grocers,   Italian    Warehousemen, 
Provision  Merchants,  and  Ship  Chandlers. 


640 


ADVERTISEMENTS. 


DIPLOMA     OF     MERIT,     VIENNA,     1873. 

GOODALUS  BAKING  POWDER, 

THE  BKST  PENNY  PACKET  IN  THE  WORLD. 


For  making  delicious  Bread,  Paddings,  Pastry,  &c.,  with  half  the  usual 
quantity  of  Butter,  Lard,  or  Eggs. 

Sold  by  Druggists,  Grocers,  and  Oilmen,  in  Id.  Pkts. ,  6d.,  Is.,  Is.  6d.,  and  2«.  Tins. 

Proprietors  :     GOOD  ALL,     BACKHOUSE    &    CO.,     Leeds. 


THE    CELEBRATED 

YOUKSHIRE  RELISH, 

THE  MOST  DELICIOUS  AND  CHEAPEST  SAUCE  IN  THE  WOELD. 

672,192  Bottles  Sold  in  one  Month  (August,  1872). 
Sold  by  Grocers,  Druggists,  and  Oilmen,  in  bottles,  at  6d.,  Is.,  and  2s.  each. 
Manufacturers  :     GOODALL,     BACKHOUSE    &    CO.,     Leeds. 

GOODALL'S  QUININE  WINE 

Isan  invaluable  and  agreeable  Stomachic  to  all  suffering  from  General  Debility, 

Indigestion,  Nervousness,  and  Loss  of  Appetite,  and  acknowledged  to  be 

THE  BEST  AND  CHEAPEST  TONIC  YET  INTRODUCED  TO  THE  PUBLI3. 

RecommeTided  for  its  pueitt  by  the  'Food  Journal,'  ' Anti- Adulteration  Review,' 

'  The  Lancet,'  Arthur  Hill  Hassall,  M.D.,  &c.,  &c. 

Sold  by  Grocers,  Chemists,  &c.,  in  large  bottles  at  Is.  and  2s.  each. 
Prepared     by     GOODALL,     BACKHOUSE     &     CO.,     Leeds. 

BOURNE     ^WATERS. 

TUB      I^TJREST       ^AT^^^TER,      IIT      EZtTGL^A^TID. 

MILLS'  BOURNE  WATERS, 

Soda,  Seltzer,  Potash,  Lemonade,  Lithia,  and  Aerated  Waters.  Prepared  with  the  cele- 
brated Artesian  Well  Water,  from  a  great  depth,  neither  cisterned  nor  exposed  to  the 
atmosphere,  and  FREE  FROM  ALL  CONTAMINATION. 

Terms,  Price,  and  Agenta  appointed  upon  aTppllcation  to 
R.      M.      MIUL-S      &      CO.,       MANUFACTURERS,      BOURNE. 
London  Agents— J.  BELL  &  CO.,  Chemists,  338,  Oxford  Street. 

KREUZNACH,    MOTHERLYE,    AND    SALT, 

St.    Moritz   Water,   <Scc.,   6cc., 

At    WILLIAM     SCHACHT'S,    Importer, 

6,  FINSBURY   PLACE    SOUTH,   LONDON. 
PURE    AERATED    V/ATERS. 

WM.  SUMMERS  &  CO.'S  Genuine  Seltzer  Water,  from  Professor  Frankland's  Analysis 
of  the  German  Spa  Waters ;  Genuine  Lithia  Water,  by  Dr.  Garrod's  Formula ;  Genuine 
Potass,  Soda.Quinine  Water;  Lemonade,  originally  invented  by  Mr.  Summers;  Fluid  Magnesia 
in  Wrappers  and  in  Bulk.  manufactured  bt 

WM.  SUMMERS  &  CO.  (late  Roughsedge  &  Summers), 

37,  BRIDGE  STREET,  AND  72  &  73,  MILK  STREET,  BRISTOL. 

PURE  AERATED  WATERS, 

T.    &   F.    J.    TAYLOH, 

Established  1885. 
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BRIET'S    PATENT    GAZOGENE 


Immediate  Production  of  Soda-Water,  Lemonade,  &c. 


The    only  one  approved  by  the   Imperial  Faculty   of    France. 

GAZOGrENES  (cane-covered). 


Trade  Price,  two-pints  net 

,,  three-pints    

,,  five-pints ... 

BEST  POWDEES  for  Ditto. 

Price  per  Dozen  Boxes  {Net). 
2-pints,  twelve  charges  in  each  box  .. 
3        do.  do.  do. 

5         do.  do.  do. 


10/6; 
13/6 
19/6 


20/ 

24/ 
45/ 


BRIET'S  SYPHONS. 

Price  to  Soda-Water  Makers,  30s.  per  doz.  net. 

Contents,   about   1^   pints.     May  be   had 

Pear-shaped,  as  Sketch,  or  Cylindi'ical. 


F  R  I  Q  U  E  T  , 

SOLE  AGENT, 
13,  LITTLE  JAME3   STREET,  BEDFORD   ROW,  LONDON,  W.C. 


g  Davies's  ^  Effervescing  ^ 

Alkaline  Sulphurous  Chalybeate 


d  (A  c3 

CQ  Portable  V2  Substitutes  CQ 

For  the  Alkaline,  Sulphurous,  and  Chalybeate  Saline  Spas. 

In  Bottles  1«.  6d.  and  28.  6(1.  each.     Tra<le,  128.  and  208.  per  doz.    Wholesale  of  all  the 
Patent  Medicine  Houses. 

Prepared  only  by  DA  VIES,  Pharmaceutist,  Tenby. 

TESTIMONIAL. 

From  Dr.  Bhown,  Haverfordwest,  July  9th,  1872. 
Mt  Drab  Sib,— The  world  will  always  bo  grateful  to  the  man  who  can  make  nause  )ua 
dniiifs  palntablc.  I'crHonnlly  allow  me  to  thank  you  for  elfectinK  that  object  so  nicely.  Your 
Salines  are  an  i)leasatit  as  they  are  valuable.  I  have  no  doubt  of  a  large  and  increasing  sale 
nnd  of  their  jotting  into  universal  use.  I  know  of  no  better  mode  of  taking  these  valuable 
drugs;  I  shall  therefore  avail  myself  of  it,  and  shall  rccomtneml  thcni  in  such  forms  when 
their  use  is  re<iuired.  1  am,  very  truly  yours,  J.  D.  BUOWN,  P.R.CS. 

Bee  BritUh  Medical  Journal,  Nov.  23rd,  1872 ;  the  Lancet,  Feb.  16th,  1873 ;  Uedual  Timee  and 
Gazette,  April  19th,  1873. 


SELTZEI^ 

I]     AND      ,1 

VICHY 


HOCC'S^% 

ITH1A.WATEF 


LITHIA  V.  ')j>n.a. 

BROMOC 

CITRATK  »M   .WW,.-.,.    vvM  .  r.n 

OITUATK  of  ^-OlAMU  with  lUUN. 

MlNJlRAL.  ACID  WATER,  Sio. 

HOGG,  Phartiuicouticul  Chow i»t  to  the  Quoeu,  0,  Albion  Plaoe,Hyde  P»rk  Square' 

X  T 
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HAYWARD  TYLER  &  CO.'S 

mk-mm  machines. 

These  Soda- Water  Machines  are 
superior  to  any  others  manufactured 
in  workmanship,  power,  and  simpli- 
city. They  are  packed  for  exporta- 
tion without  taking  to  pieces. 

Powerful  and  Ornamental  Steam- 
Engines  and  all  kinds  of  Soda-Water 
Machinery  made  to  order.  A  large 
Stock  kept  of  MARBLE  SODA- 
WATER  FOUNTAINS,  complete 
with  Electro- Silvered  Cocks,  Copper 
Cylinders,  &c. 

BOTTLING  WIRE,  CORKS,  ACIDS, 

WHITING,  SYRUPS  OF  ALL  KINDS,  «kc. 

TO  ORDER. 

Diagrams  and  Prices  sent  post  free 
on  application  at  the  Makcfactoky, 
84.  &  85,  UPPER  WHITECROSS  ST., 
LONDON,  E.C. 

H.  T.  &  Co.  are  the  Original 
Makers  of  the  Continuous  Pkocess 
Machines  in  the  form  now  univer- 
sally adopted  in  the  trade,  and  the 
Patentees  of  the  Beam  Action  Ma- 
chines. 


COMPOUND  HYDRAULIC  PHESS, 

SUITED  TO  SMALL  LABORATORIES, 

For  Extracting  Tbturesik 


«  v«k 


DESGOFFE'S  PATENT. 


Hayward  Tyler  &  Co., 

Sole  Licpncees  for  Great 
Britain. 


The  superioritj'  of  the  hydraulic 
press  over  all  other  means  of  ex- 
tracting tinctures  is  acknowledged. 
Pharmaceucists  will  find  this  form 
of  press  to  be  compact,  powerful ,  and 
economical  in  the  highest  degree.— 
Vide  Pharmaceutical  Journal,  Oct. 
17th,  1871,  page  284,  and  elsewhere. 


84  &  85,  UPPER  WHITECROSS  STREET,  LONDON,  E.C. 
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EUGENE  GERAUT  &  CO., 

PATENTEES  AND  MANUFACTUREKS  OF 

IMPROVED  SODA-WATER  APPARATUS, 

FILLING  MACHINES,  SYPHONS, 


SELTZOGENES,   &c., 


1,  CORPORATION  BUILDINGS 

FARRINGDON  ROAD,  || 


PRICE    LISTS    ON    APPLICATION. 
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22,  FORSTON  STREET,  HOXTON,  LONDON,  N. 


]Jri(ic  Mthai  8oba=Iljtttcr  31Iacf)iiic8, 

From  £28, 


FOE   THE    MANUFACTUKE    OF 


Soda,  Potass, 

Seltzer, 

Carrara,  Lithia, 

Magnesia, 

Tonic  Water, 


Lemonade, 

Ginger   Beer, 

Gingerade, 

Orangeade, 

Nectar. 


Champagne  Cyder,  &c. 


No.  1. — Codd's  Patent  Globe  Stoppeeed  Soda-watee  Bottle,  Sample  Is.  6d. 

,,    2. — The  London-Made  Syphon ,,        3s. 

„   3. — The  "  Intermittent  "  Soda- Wateb  Bottle      „         Is.  Gd. 


Illustrated  Catalogue  forwarded  free  to  any  part  of  the  world. 

RANDALL,  SLOPER  &  CO., 

sotjth:./^3vii^toisi'- 


SODA    ^WATER 

LEMONADE 

GINGERBEER 

CHAMPAGNE   GINGERBEER 


AERATED    ^WATER 
LITHIA    WATER 
POTASH    WATER 
SELTZER    W^ATER 


Forwarded  Carriage  Faid  within  eigliti^  miles  of  Southam^Aon 
on  orders  of  Two  Gross  and  ujpwards. 


Soda,  Seltzer,  Potash,  and  Aerated  Waters,  supplied  in 
Syphon  Bottles. 

Importers  of  Friedrichshall,  Yichy,  Pullua,  and  Other  Foreign 
Mineral  Waters,  supplied  at  prices  which  will  bear  comparison  with 
London  rates. 


Price  Lists  forwarded  on  application. 
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SODA-WATER      MACHINERY 


CABINET  MACHINE. 


GENERATOR  AND  BOTTLING  CYLINDER. 


BOTTLINtr 

machine; 


Seven  First-class  Medals  Aivarded  at  various  International  Exliihitions. 
The  undersigned  are  the  only  manufacturers  in  Europe  of  the  Improved  Machines  for 
Making,  Bottline^,  and  Drawing  on  Draught  Aerated  or  Mineral  Waters.  These  Machines 
have  taken  Medals  over  and  above  all  of  the  old  styles  in  all  Exhibitions  since  1862,  and 
therefore  are  pronounced  by  competent  judges  to  be  the  very  best  in  the  market.  In  our 
new  Catalogue,  just  issued,  will  be  found  illustrations  and  descriptions  of  the  various 
Machines  for  making  Aerated  Waters,  and  bottling  the  same,  Marble  Machines  for  the 
counter  of  various  designs  and  prices,  Copper  Cylinders  and  Coolers,  Syphons  and  Syphon 
Fillers,  Ice  Safes,  Silver-Plated  Counter  Draught  Tubes,  Tumblers,  and  Silver-plated 
Holders,  Measuring  Taps,  Ice  Cream  Freezers,  Fruit  Juices,  Extracts  for  Flavouring,  and 
Fruit  Syrups  for  Export  or  otherwise.  Patent  Clasps  for  Bottles,  Pressure  Gauges.  Cata- 
logues with  full  information  post  free. 


Grand  Medal 
of  Progreu, 


DOWS,  CLARK  &  CO.,  Chandos  Street,  London. 
DOWS,    CLAKK    &    CO., 

SOLE  MANUFACTURERS  OF  THE  CELEBRATED 

Cfjantitifl!  Mineral  Wimt^,   ,    ,^ 

■^  '  Vienni,  1873. 

Soda- Water,  Lemonade,  Seltzer,  Potass, 

Vichy,  Lithia,  and  the  unrivalled  Ginger  Ale. 

PUEE  PEUIT  SYRUPS  OF  ALL  KINDS,  IN  HALF-PINTS,  PINTS,  &  QUARTS. 

EVERY  VARIETY  OP  FRUIT  JUICES  AND  EXTRACTS  FOR  FLAVODRINQ. 

SEND   FOB   PRICE   LISTS. 

Agents  appointed  in  all  parts  of  the  United  Kingdom  on  special  terms, 

PUEE   AEEATED   WATEES. 


J.  H.   THOMAS   &  SOIf, 

MANUFACTURERS   OF 

Jtomanedo,  Soda,  Ifatass,  BtMzf^v  &  l^itbia  Waters. 

SPECIAL  QUOTATIONS  ALSO  GIVEN  FOR  J.  H.  THOMAS  A  SON'S  SHEEP  OINTMENT,  MADE  OF  "PURE 
SILVER  AND  LARD,"  THE  ONLY  PREPARATION  FOR  THE  PERFECT  CURE  OF  THE  SCAB. 


ADDRESS— 

J.  H.  THOMAS  &  SON,  PHARMACEUTICAL  CHEMISTS,  BOSTON. 

Establislied  1824. 
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ESTABLISHED    1801. 


J.    H.    CUFF'S 

(LATE  THOMPSON'S) 

MINERAL    V/ATERS 

ATKINSON  STREET,   DEANSGATE, 

MANCHESTER. 


TO    THE    TRADE    ONLY. 

PER  DOZ. 

SODA  WATER        

.         2/. 

SELTZER  „ 

... 

2/6 

TONIC       „ 

(auinine)     

2/6 

POTASS    „ 

(A)  15  grs.  each  bottle      

2/3 

POTASS    „ 

(B)  20  grs.    „        „           

2/6 

LITHIA    „ 

5  grs.    „        „           

3/3 

LITHIA    „ 

with  Potass  „        „           

:  }3/^ 

5  grs.  Lithia,  15  grs.  Potass      

LEMONADE 

...         ...         ...         ...         ... 

2/3 

GINGER  ALE          

2/3 

BOTTLES  (extra). 

SENT   IN   BIN   CASES.      NO   PACKING  REQUIRED. 

Gar 

riage  paid  on  12  Dozen  assorted,  or  otherwis( 

3. 

Five  per  cent 

.  discount ;  and  if  300  dozen  per  annum  be  purcb 

ased,  Bd.  per 

dozen  allowed  iil  lieu  of  discount. 

CUFF'S  MINERAL  AND  AERATED  WATERS 

Are   carefully  prepared,  and  give  the  greatest  satisfaction  to  Eetailers  and 

Consumers. 


Special  attention  is  directed  to 

CU  FF'S    GINGER     ALE, 

A  most  delicious  beverage.     Sample  orders  solicited. 
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Established    a    Quarter    of    a    Century. 


KINMOND    &    CO., 

Late  J.  Daily  &  Co., 

MINERAL  WATER  MANUFACTURERS 

KENILWORTH    STREET,    LEAMINGTON, 

Have  been  enabled,  througli  an  experience  of  Thirty  Years,  to  bring  the 
manufacture  of  Aerated  Waters  to  the  highest  state  of  peefection  ;  and  the 
liberal  patronage  which  they  have  so  long  enjoyed  from  all  parts  of  England,, 
will  incite  in  them  continued  exertions  to  maintain  the  favour  they  have 
acquired. 

Spurious  Imitations  by  certain  pretended  Manufacturers  of  the 
Leamington  Mineral  Waters. 

These  pretenders  have  recently  pushed  into  the  market  spurious  goods,  with 
labels  imitating  those  of  the  old  firm  of  J.  Daily  &  Co.  in  style  and  appearance, 
and  stating  that  they  were  manufacturers  of  the  famed  Leamington  Mineral 
Waters.  Now,  we  hereby  give  notice,  that  all  Mineral  "Waters  made  by  us  are 
now  and  have  been  for  some  time  labelled  "  Kinmond  &  Co.,  late  J.  Daily  &  Co.," 
and  none  are  genuine  and  are  not  made  by  the  old  firm  of  J.  Daily  &  Co.,  which 
do  not  bear  the  names  "  Kinmond  &  Co.,  late  J.  Daily  &  Co.,"  and  our  trade 
mark. 

Soda  Water.  A.  Lithia  Water. 

Brighton  Seltzer.      §Jrj<        Lemonade. 
Potass  Water.  ^^         Sherryade. 

f^  A  I  Jfl/^M  I  His  Hononr  Vice-Chancellob  Wickens,  on  the  Ist 
^^^'*^  '  *^^'^  '  of  August,  1873,  granted  an  Injunction  in  the  suit  of 
Kinmond  v.  Daily,  against  James  Cray  Daily,  from  carrying  on,  in  or  in  the 
immediate  neighbourhood  of  Leamington,  the  trade  or  business  of  a  manufacturer 
or  vendor  of  Soda  or  other  Mineral  or  Aerated  Waters,  under  the  name  or  style 
of  "James  C.  Daily  &  Co.,"  or  ♦'  J.  C.  Daily  &  Co.,"  or  other  name  or  style 
resembling  or  only  coloorably  differing  from  the  Plaiuti£fa'  name  or  style  of 
"  Jambs  Daily  &  Co." 

The  above  Waters  may  be  obtained  of  all  Chemists,  Grocers  and  Wine  Mer- 
chants, at  every  Hotel  in  Leamington,  and  throughout  the  kingdom,  cither  in 
the  egg-shaped  or  Patent  French  Siphon  Bottles. 

All  goods  are  sent  in  Patent  Bin  Cases. 


In  ilve  month  of  JvXy,  1878,  we  supplied  by  Rail  throughout  England,  461  tone  qf 
goods,  at  a  carriage  cost  of  £682  I2s. 
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TRADE 


MARK. 


HOOPER'S 

BRIGHTON  SELTZER 


Per 


2/6 


doz. 


SIX  DOZEN  CARRIAGE  FREE. 


BRIGHTON  SELTZER 


BRIGHTON  VICHY 


TRADE    LIST. 

s.  d. 

. .     half-pints  2  6  per  dozen. 

. .     pints  3  6 

. .     quarts        4  6 

. .     half-pints  3  6 

,,  „      pints  2  6 

»  „      quarts        4  6 

PURE  POTASH       2  6 

„       SODA 2  0 

LEMONADE      2  6 

LITHIA  (5  grs.  each  bottle) 4  0 

Mixed  Orders  under  1  gross,  to  be  Carriage  Paid,  must  include  Qdoz.  of  one  kind. 


GERMAN    SELTZER    WATER 

Oeiginal  Hamper,  containing  60  quarts    

>,  „  „  60  pints      

No  Charge  for  Packages  in  taking  Original  Haynjpers. 


£1  10    0  ■)    10  per  cent. 
1     0    0  S  cash. 


HOOPER, 

iMaiuifartiirer  ani  Jrmporter  of  iBmeral  ®23ater^, 

7,  PALL  MALL  EAST,  LONDON.     LABORATORY,  MiTCHAM. 
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Beale's,  Dr.,  Works     .....  594 
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